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philosophy: 



JULY, 1825. 


Article I. 

E^satf on the Variation of the Mariners Compass, its Cause, and 

the periodical lievolution of the Magnetic Pole. By Mr. 

C. Boner. 

(To the Editors of the Annals of Philosophy.) 

CENTLEMEN, Great Bedford-street, Bath. 

The direction of the magnetic needle towards one particular 
point in the horizon evinces a power, by which the needle is 
attracted. 

The progressive ^ nge in the direction of the needle proves 
a change of positio m the attractive power. 

The considerati^ i that every thing in nature is governed by 
invariable laws, places it beyond a doubt that the change of 
position in the ^<^ractive force, and consequently the variation 
of the needle re governed by laws as constant as those by 
which all tl iHer phenomena of nature are regulated. 

Whether ’.ause of the variation, that is to say, the power 
which actr ion the compass needle, be in the earthy or m the 
heavens is a question which I do not presume to decide ; 
because after me consideration that the most able men have 
been unsuccessful in their efforts to establish their theories upon 
solid grounds, and*that besides circumstances have never per¬ 
mitted me to make the necessary experiments, from which I 
might have drawn just conclusions, 1 should think it ridiculous 
conceit, if I were positive in affirming that such and no other is 
the efficient cause of this extraordinary phenomenon. 

However that neither of the existing systems is the true one, 
is evident from their disagreement with daily experience ; and, 
therefore, every new conjecture on so important a Subject is 
worth examining. 

That there should be within the earth, as some pretend, k 
large magnet, revolving about a center, as the planets move 
about the sun, is possible, but not probable; and still les(& SO t6 
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the opinion of those, who attribute the variation to the changes 
produced in the iron mines by the continual excavations made 
therein by men’s hands. 

The variation of the compass being evidently the effect of 
attraction, would it not be more philosophical to look for its 
catuse in that universal power, by which the whole planetary 
system is acknowledged to be governed. Few persons deny 
the influence of the sun and the moon in raising the waters of 
the sea; and I can see no incongruity in the idea, that the varia¬ 
tion is an effect of the same, or at least of a similar cause. 

Repeated observations prove that at th^ same place the varia¬ 
tion is different at different hours of the day; and Mr. Canton 
affirms, that in 574 observations he found the variation regularly 
increasing westward from about eight or nine in the morning 
till one or two in the afternoon; when the needle became 
stationary for some time, after which the absolute variation west¬ 
ward W'as decreasing, and the needle came back again to its 
former situation or near it in the night, or by the next morning. 

I ask now whether there is any thing more like the periodical 
rise and fall of the waters of the sea, which, as every body 
knows, happen twice every four and twenty hours, and consi¬ 
dering that the diurnal east and west variations are very nearly 
at the same distance from noon, 1 have little doubt but that if 
the observations were made as regularly during the night, we 
should discover the same changes before and after midnight, 
when the sun is in the opposite meridian, and thus find two 
magnetic tides, if I may use the expression, as we have two sea 
tides every day. It appears therefore not at all improbable to 
me, that the periodical change of the variation should be regu¬ 
lated by the situation of the heavenly bodies, and the whole 
revolution of the magnetic pole be performed within the space 
of 532 years, a period derived from the multiplication of the 
numbers 19 and 28; that is, of the lunar and solar cycles 
together. 

But what confirms me still more in the idea that the principal 
cause of variation resides in the region of the planets, is, that by 
the first trial which 1 made to discover th§ place of the mag¬ 
netic pole by means of the dip and variation observed in 1812, 
I found the annual progress of the magnetic pole in direct pro¬ 
portion as the annual progress of the nodes of Venus to the 
annual precession of the nodes of the earth; that is, as 31" : 
50"*25 :: annual progress of the maguetic pole : to one degree 
or 60 minutes; which gives the annual progress 37' 00" 53'"’73. 
And from the dip and variation observed in London in the year 
1812, I find the annual progress of the magnetic pole, as it will 
be seen hereafter, equal to 37' 53" 11"'*22, differing only 
52" 17"'-49 from the former; and if to the first 37' 00" 53-'"73 
we add the annual precession of the equinoxes 50^" seconds, 
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we obtain 37' 51" 8"'*73 for the annual progress of the magne¬ 
tic pole as it is derived from the precession of the nodes of 
Venus and of the earth, being only 2" 2"'*49 less than that 
derived from the dip and variation observed in 1812, 

This calculation is upon the supposition that it be true, as it 
is generally believed, that there was no variation at London in 
the year 1657 ; an opinion upon which tliere can remain little 
doubt, when we consider tliat Mr. Gunter in the year 1622, that 
is 35 years before there uas no variation, observed it to be 
5° 56i' east, and Mr. Halley in 1692, that is 35 years after 
there had been no variation, found it 6° west. 

Now from dip and variation observed in London in 1812, that 
is 135 years after the time of no variation, I find the longitude 
of the magnetic pole 82° 7' 36" west of London, and as in 1657 
it was evidently in longitude 180°, it must have proceeded dur¬ 
ing the 155 years, 97° 32'24", which being divided by 155, give 
37' 53" 11'"*22 for the annual jirogress of the magnetic pole, 
as it has been stated above, and the whole revolution = 
570’1246 years, or 570 years and about 45J days. 

if the annual progress be made as tropical revolution of Venus 
to tropical revolution of the earth, we obtain 36' 54" 42"', 
whi(;h is nearly one minute less than the above, and the whole 
revolution would require about 12 years more. If on the con¬ 
trary we assume for the annual progress 38' 51" 28'", which is 
nearly one minute more than the first, the whole revolution will 
be about twelve years less; namely, 557 years, 21 days, 
18'* ir** 51% forming the astronomical period, called the period 
of eclipses. Further observations, it is to be hoped, will enable 
us to decide which of these data comes nearest the truth. Mean¬ 
while let us observe that a mean between the four following 
numbers difi'ers less than half a minute from the annual progress 
of the magnetic pole as derived from the dip and variation 
observed in 1812. 

Annual progress deduced from annual preces¬ 
sion of the nodes of Venus and the earth .. 37' 00" 53'"'73 
From tropical revolution of Venus and the earth 36 54 42 

From period of eclipses. 38 51 28 

From solar and lunar cycles. 40 36 05’4 

4)153 23 09-13 
Mean term 38 20 47*28 

Trom dip and variation of 1812 . 37 53 11-22 

Difference 0 27 36*06 

In the calculations of the dip and variation I have taken the 
dip inversely as the distance from magnetic poles, of which lam 
persuaded there arc but tw'o diametrically opposite to one 
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anothet, ttiid not four irregularly dispersed within the earth, afe 
some have pretended. 

I have further to observe in favour of my theory that, as the 
revolution of the magnetic pole seems intimately connected with 
the relative situations of the planets, so does its latitude appear 
to be regulated by the inclinations of their axes. 

The inclination of the axis of the sun is allowed to be 8° or 
nearly so, which being subtracted from 23° 28', the inclination 
of the axis of the earth, leave 16° 28', which is very nearly the 
distance of the magnetic pole from the pole of the earth, as 
deduced from the din and variation of 1812, namely 15° 17' 23'^. 
And if the latitude o: the magnetic pole be supposed equal to the 
inclination of the axis of Venus, its distance from the pole of the 
earth will be 15°, and consequently again very near that found 
by calculation, w'hich, it is well worth observing, is almost a per¬ 
fect mean between the two numbers 15° 28' and 15° resulting 
from the inclinations of the axes of the sun, of the earth, and of 
Venus, the difference being less than 3^ minutes. 

The celebrated Euler, suspecting the cause of the variation, 
like all the others that have occupied themselves about this 
subject, to be within the earth, fixed the north magnetic pole in 
longitude 96° west of Teneriffe, which being reduced to the me¬ 
ridian of London brings it to 112° 23', which is the very point 
wliere it must have been then, in case its whole revolution be 
equal to the period, formed of the lunar and solar cycles. 

When we reflect upon this perfect conformity with the revo¬ 
lution of the planets, we can hardly entertain a doubt concern¬ 
ing their ruling power over the magnet. We acknowledge their 
power over the waters of the sea, not because we see them 
really at work, but because time, place, and degree of elevation, 
are always in perfect harmony with their respective situations. 
From them we have learnt to loretel the time of setting in, and 
the quantity of the tide at any place; and from them we may 
expect to learn the time and place for any particular degree of 
variation. But it will require yet some labour and reflection 
before we shall be able to pronounce with certainty upon the 
extent of their influence. Could we depend on the correctness 
of former observations, the work would be greatly abridged, but 
the errors of many are obvious. For example, the same year 
1657 is said to have been that in which there was no variation 
at Ilublin and at London, which is impossible, if the variation 
folloWs any rule at all, as I have no doubt it does. For Dublin 
being 6° 6' to the west of London, the time when there was no 
variation there must have been about nine years before the same 
could be observed in Londdn. Again 1 find that there was no 
.Variation at Paris in 1666; that is, nine years later than in Lon¬ 
don ; but Paris being 2° 20' east of Lonaon ought to hhve expe- 
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rienced the §ame hut about four years later. I find other 
instances where the variation amounted to about 7° in 68 years, 
and afterwards in fhe very same place to only 15 minutes in the 
whole space of 60 years. These contradictions must probably 
be ascribed to the incorrectness of the instruments, and the 
influence of local attraction. Both these inconveniences may 
now be considered as almost totally removed by the ^eat im¬ 
provements in the construction of compasses, and by Dr. Bar- 
low’s apparatus to counteract the influence of iron. The best 
instruments, however, are still found to have some small defects, 
which must be ascertained before we can use them with advan¬ 
tage. I see in Capt. Parry’s voyage in the years 1819 and 1820, 
that at several places the variation was observed with four com¬ 
passes, all of the best workmanship, and yet they all disagreed, 
and consequently three of them at least, if not all, must have 
been wrong. But this is no objection to their utility, for if after 
the experiment has been repeated with all of them in difl’crent 
parts of the world, their differences are found to bear always the 
same proportion, it is certain that we may then conclude from 
the variation of any single one, what would be that of either of 
the remaining three ; and if all the compasses made use of for 
discovery had first been tried in this manner, we might then be 
able to reduce all the observations to one common standard, in 
the same manner as we may acquire the very same notions of the 
state of the atmosphere with barometers and thermometers of 
different constructions. I have no doubt, but that some regard 
must be paid to the temperature of the air, besides tlie respective 
situation of the sun, moon, and the earth. The latitude of the 
magnetic pole might also be sometimes increased or diminished 
according to the declinations of these objects, and it remains to 
be determined, whether it revolves in a circle, or in an ellipsis. 
As I have neither instruments, nor any of the resources requisite 
for the investigation of so intricate a subject, I must resign the 
honour of deciding these questions to those, whose happier cir 
cumstances allow them to indulge themselves in the daily con 
teinplation and admiration of the wonders of the creation. 

After having conceived the idea of establishing my theory on 
the revolution of the heavens, 1 chose, to prove it, the observa¬ 
tion made in London by Dr. Gilpin in 1812, the only one of 
which I had also the dip. Tlie result is, as I have mentioned 
before, that the annual progress of the magnetic pole round the 
pole of the earth is nearly in direct proportion as annual pro¬ 
gress of the nodes of Venus to the annual progress of the nodes 
of the earth. It would have contributed greatly to my satisfac¬ 
tion, if I had been able to obtain the same result from two or 
more good observations made at the same time in different lati¬ 
tudes and longitudes, but these I could not procure ; for those, 
which 1 might have taken from several voyages, were either not 
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free from local attraction, or in other respects unfit for the 
purpose. 

At London, in 1812, the variation was 
24° 16' W. and the dip 70° 32'. To find the 
place of the magnetic pole from these data. 

P, the pole of the earth. 

M, magnetic pole. 

L, London, latitude 51® 31' N. 

P L, complement of latitude 38° 29'. 

M L, complement of dip multiplied by 2 = 38° 56' / L = 
24° 16'. 



- « . P Ij 4* M li 

1» (v0sin6 

- 38° 42 *'. 

9-892284 

2. Cosine “ " Lt 

% 

= 0 1,3a . 

9-999997 

3. Cotang 

= 12 8 . 

10-667500 



20-667497 

4. Tang. — ^ ' 

= 80° 28' 28". .. 

10-775213 

5. Sine, No. 1. 

. 9-796127 


6. Sine, No. 2 .. 

. 7-588760 


7. Cot. No. 3 . 

. 10-667500 



18-256260 


rp Z P ^ M 

. 8-460133 = 

1° 39' 8" 

lienee ^ 

P = 82° 7' 36" 


z M = 78 49 20 


Sine, No. 8 .. 

. 8-459882 


Sine, No. 4 .. 

. 9-993970 


fang.2. ..I 

. 7-593764 



17-587734 


T, PM 

— . 

_ 9-127852 

7° 38' 4U 

Hence P M = 15° 17' 23" 



Therefore the longitude of the magnetic pole in 1812 was 
82° 7' 36" west of London, and its latitude 74° 42' 37". In 
1657 its longitude was 180; therefore in 155 years it has pro¬ 
ceeded 97° 52' 24", or 37' 53"* 187 per annum. 
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A table of the progress of the magnetic pole as derived from 
the dip and variation observed in London in the year 1812. 

Number of Years, 


1 

0° 

37' 

53" 

’ IP"*22 

2 

1 

15 

46 

22*44 

3 

1 

53 

39 

33*66 

4 

2 

31 

32 

44*88 

5 

3 

09 

25 

56*10 

6 

3 

47 

19 

07*32 

7 

4 

25 

12 

18*54 

8 

5 

03 

05 

29*76 

9 

5 

40 

58 

40*98 

10 

6 

18 

51 

52*20 

1 month 0 

03 

09 

25*93 


Progress of th(i magnetic pole according to a mean between 
that deduced from 

1. The annual precession of the nodes of Venus and of the 
eurtli. 

2. Tlie tropical revolution of Venus and the earth. 

8. The period of eclipses. 

4. The Dyonisian period formed of the solar and lunar cycles. 


Number of Years. 


1 

0° 

38' 

20" 

47*'"*28 

2 

1 

16 

41 

34*56 

3 

1 

56 

02 

21*84 

4 

2 

33 

23 

09*12 

5 

3 

11 

43 

56*40 

G 

3 

50 

04 

43*68 

7 

4 

28 

25 

30*96 

8 

5 

06 

46 

18*24 

9 

5 

45 

07 

05*52 

10 

6 

23 

27 

52*80 

50 

31 

57 

19 

24*00 

100 

63 

54 

38 

48*00 


inonth 0 

3 

n 

43*814 


1’he whole revolution in 563*28 years, which is very nearly 
the period of eclipses, and may probably require to be reduced 
to it to be perfect. A few examples calculated according to this 
table will leave little doubt of its being nearly correct, 

1? 


/ 

/ 

/ 



London, 1812. 


/ P = 80° 56' 17"-8G 
/ L = 24 16 30*00 
P L = 38 29 00*00 



8 


[July, 


Mr. Boner on the 


1. Cos. 52^ 36' 24". 9*78340 

2. Cos. ^ = 28 19 64 . 9*94459 

3. T. ~ = 19 14 30 . 9*54289 

19*48748 


4. T. - 26 50 07 . 9*70408 

Tm 


6. Sine, No. 1. 9*90008 

6. Sine, No. 2. 9*67630 

7. T. No.3. 9*54289 


19*21919 


J, m P M 00 M L 

10*31911 = 11° 

46' 

39" 

Therefore M L. . 


36 

46 

PM . 

.- 15 

03 

28 

Dip = 90 — ,'r M L. . 

. - 70 

41 

27 

By observation. 

.. 70 

32 

00 

Difierence . 

. 0 

09 

27 


Sine 8 . 9*30987 

Sine 4 . 9*65459 

T.2.9*73154 


Cotan. 


z M 
”2 




19*38613 

10*07626 


= 39° 59' 


M = 79 58 


16 " 

32 


For 1814. z P = 79° 39' 36^" 

P L = 38 29 

PM = 15 03 28 according to the preceding 

example. 

1. Cos. = 26° 46' 14"....'.. 9*95077 

iC 

2. Cos. **^^*/®^ = 11 42 46 . 9*99087 

3. Cot. V = 39 49 48 . 10*07881 

20*06968 

4. T. z = 52 44 50 10*11891 
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Variation of the Mariner’s Compass. 


5, Sine 1.. 

9-653G2 



0. Sine 2. ... 

9-30750 



7. Col. 3. 

10-07881 




19-3851 



^ rp ® 

9-732G9 

= 28° 23' 

08" 

Therefore ^ M. 


= 81 07 

58 

z 1. 


= 24 21 

42 

Was observed in August. 

- 24 21 

10 

Difierence 


= 00 

32 

Sine 8.... 9-67706 




Sine 4.... 9-90089 




T.2. 9-316G4 




19-21753 




T. .. 9-54047 - 19° 

08' 33" comjjlement of dij 

Dip. .. = 70 

51 27 



M L .. = 38 

17 OG 




Ilow much the dij) was hy observation, F do not know; but to 
judge ])y that of 1812, this cannot l)e far from the truth, because 
it must necessarily liave increased since. 

According to the series of observations placed at the end, 
with which I have been favoured lately by some gentlemen of 
the Iloyal Society, it appears that the variation had attained tln^ 
highest degree in 1814, and that it has been gradually dimi¬ 
nishing from that time. This diminution, however, is not a 
suHicient proof of the actual return of the needle towards tlie 
north; for I lind, from a number of observations made by Dr. 
Gilpin, that a much greater diminution hatl taken place in an 
equal sjiace of time to that from 1814 to 1824, after which the 
variation was found to increase again; namely, in 1800 it was 
observed 24*^ 30'' W. and in 1809 it was found by the same 
gentleman 24° 1 V ; that is, 25 minutes less ; after which it 
appears to have continued to increase until 1814, when it 
amounted to 24° 21' 10", and has retrograded since, in the 
space often years, to 24° 9' 33", which is only 11'37" less than 
the greatest of 1814. If, therefore, 25' diminution in nine years 
did not conlirm the return of the needle towards the north, much 
less can 11' 37" diminution in 10 years conlirm such a return ; 
and the question must as yet remain undecided. I have further 
to observe that the / M in the last example, being less than 
90°, supposing the data correct, is an evident proof that the 
variation had not then attained its highest degree, which can 
only take place when that angle is 90°, which, according to the 
last given annual progress, will be in the year. 1829, when tin) 
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variation will be 24^ 40' 31"; the dip 72® 04' 44", and the lon¬ 
gitude of the magnetic pole 70° 12' 52", its latitude 74° 56' 32". 

When I say that these things are to take place, it will be 
understood of course that I do not pretend to atfirm it positively, 
but only so far as the observations which I have made subser¬ 
vient to corroborate my theory, are correct. So much, I am 
contident, is true, that the annual progress cannot differ much 
from what I have stated it to be, and that in every case it will 
be found dependant on some one of the astronomical periods 
which 1 have mentioned. An inquiry into the cause of variation 
seems therefore to be a subject as much deserving the atten¬ 
tion of the astronomer as that of the tide and the monsoon, with 
both of which it is probably connected. The result of his obser¬ 
vations being every year inserted in the Nautical Almanac, 
would, I should think, be of material service to the mariner. 1 
need not say, how easy it would be to find the longitude, if we 
could depend on the exactness of the dip and variation, as this 
must be obvious to every mathematician. It is therefore of the 
greatest importance, that we should learn to determine the true 
dip and variation, though the instruments made use of should 
not be quite perfect, in the same manner as we may know the 
exact time of the day by means of an incorrect watch, as soon as 
we are acquainted with its defects. 1 have been told that the 
dip cannot be depended on so much as the variation; but on 
examining a series of observations made by Capt. Parry and 
Capt. Lyon, I find to the contrary the dip ,almost constantly very 
nearly, what I should have expected it to be, whilst.the variation 
bears not the least resemblance to truth ; for I see it constantly 
west, when I had every reason to think it would have been east. 
The only way of accounting for this contradiction is to suppose 
that the poles of the needle have been changed, a fact which I 
have often witnessed myself; and concerning the reality of 
which the following passage, taken from the Imperial Encyclo- 
pa3dia, will remove every doubt:— 

“ Although magnetic attraction generally takes place only 
between the opposite poles of two magnets, yet it often happens 
that though the north pole of one magnet be presented to the 
north pole of another, that they show neither attraction nor 
repulsion ; but that when placed very near each other, they will 
attract. For it often happens that one of the magnets, being 
more powerful than the other, will change the pole of that other 
magnet, and then an attraction will take place between two 
poles apparently of the same name, though in fact it is an 
attraction between poles of different names, because one of them 
has actually been changed.” 

Confirmed in my opinion by this passage, 1 concluded that if 
the poles of the needle had exchanged places, that end of it 
which, without.such a change, would have pointed eastward. 
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must now necessarily point westward, and that to judge rightly 
of the, variation, we ought to make it equal to the supplement of 
that marked by the compass, and call it by a contrary name. 
Experience, however, did not quite answer.my expectations; 
for in the first example, where 1 supposed the variation would 
turn out to be 61° 44' E, being the supplement of 118° IG'W; 
computation gave.only 53° 50'.26"; that is, nearly eight degrees 
less; but the dip was only 38' 36" less than that by observation. 

Suspecting now that the dip observed might be nearly correct, 
and having little doubt but that tlief longitude and latitude of 
the magnetic pole, calculated for the time of observation by the 
table of mean annual motion; namely, 38' 20" 47'''’28, would 
not be far from the truth, I concluded that the dip, with the lati¬ 
tude of the place of observation, would suffice to find the longi¬ 
tude in spite of the irregularity of the compass and of time¬ 
keepers, without any astronomical observation but what was 
requisite for the finding of latitude. The result was satisfactory 
beyond all expectation; the difference of longitude observed and 
that by computation being but half a minute. 

Observations from Capt. Lyon*s last Voifage. 


1820.—^Regent’s Inlet, Latitude. 72° 45' N 

Longitude. 89 41 W 

Dip. 88 26 

Variation.118 16 W 

Computed latitude of magnetic pole. 71 10 

Computed longitude of ditto. 98 16 


Supposing the longitude unknown, how could it be found by 
these data, of which the three last, owing to the irregularity of 
the compass, are positively wrong? 

Solution. I* 

P M, complement of latitude 

of magnetic pole. 15° 03' 28" 

P R, complement of latitude 

of Regent’s Inlet. .17 15 00 

M R, double complement of 
dip corrected 87° 47' 24" 4 25 12 

« 

P L, meridian of London, and angle 
MPL, longitude of magnetic pole in 1820 at 0° 38' 20" 47''"28 
annual progression = 75° 49' 31 -l'', its latitude considered an 
invariable quantity = 74° 56' 32". 


SineP M = 15° 03' 28".9-41462 

Sine PR = 17 15-00 . 9-47209 



Sum 


18-88671 
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Complement of sum ........ • • • i 1* 11329 (a 

Sine of -} sum of three sides.... 18® 21" 60"*,,, 9*49837 {b 


Sum of «, 6, c. ...... 2)19*9936’2 

Cosine i ^ 5(i"..... 9*99681 

A 

Therefore / P.... 13° 52^ 

+ Longitude of magnetic* pole, or / M P L = 76 49 314*^ 

Hence long, of place of observation... 89 41 Sl^- 

Long, observed. ... 89 41 00 


Difference. 0 0 31 

After so perfect an agreement between observation and com¬ 
putation, I have reason to think that I had determined the true 
place of the magnetic pole for the time of observation, and that 
consequently it may, upon the same principle, be determined 
for any particular time, its revolution being necessarily as regular 
as the course of the stars. If this regularity be once irrevocably 
established, we shall have one side P M of the triangle, and the 
angle M P L constantly given, and P 11, the coinplement of 
latitude, mostly without much difficulty. If then by any means 
we can succeed in discovering the error either of the variation, 
or the dip, we shall always have a sufficient number of data for 
the discovery of longitude. I know that the longitudes and 
latitudes of tlie magnetic pole calculated by Capt. Parry and 
other gentlemen, agree with their relative variations and dip, 
but they must be, calculated for every new observation, and every 
new result contradicts all the preceding operations, which, I am 
confident, is owing to an error of the compass, and not to a real 
shifting of the magnetic pole. 

The change of position in the pole is slow and regular, and 1 
have sufficient reasons to believe that I have not erred much 
respecting the rate of its periodical progress, or that I have at 
least pointed out the means of determining it. 

If this lie done, the most important question will be, how we 
may discover the errors of the compass and of the dipping nee¬ 
dle, if we cannot prevent them ? I should think, that the follow¬ 
ing experiment might be a means of obtaining that end, or at 
least of facilitating our research after it. Having determined the 
situation of the magnetic pole by the preceding table for any 
particular time in London, and calculated the variation and dip 
accordingly, then an observation made with a compass and dip¬ 
ping needle would show, how near their quantities agree with 
those found by calculation, and the same operation being 
repeated, with the very same instruments, at different places, at 
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a proper distance from one another, then, if the difiorcnccs 
between the quantities calculated and the quantities observed, 
bear every where the same ratio, it is obvious, that these instru¬ 
ments, were they ever so defective, would become as useful as 
the most correct, since we could always make a proper allow¬ 
ance for their defects. 

Perhaps as good, and a shorter way would be, to make the 
observation with several compasses, and as many dipping needles, 
marked A, B, C, D, and having noted the ditt'erence of each, and 
the variation and dip found by computation, one might be sent 
to Petersburg!!, another to Berlin, a third to Vienna or Paris, 
and a fourtli to Edinburgli, and a jiarticular day and hour 
appointed for the observations to be made. The result of these 
ODservations would also be particularly useful to correct any 
error respecting the place and periodical revolution of the mag¬ 
netic pole. Tliat we ought to make tlie compass to agree with 
the place of the magnetic pole, and not the situation of that 
pole with the compass, will not bo disputed, unless it were by 
one, who would regulate the sun by the clock instead of rogulat- 
ing the clock by the sun. 


Magnetic Varialions. 


1811- 

-Sept. 

24° 

14' 

02" 

1812- 

-Oct. 

24 

1(J 

30 

1813- 

-Sept. 

24 

16 

40 

1814- 

-June 

24 

16 

42 


.luly 

24 

17 

54 


Aug. 

24 

21 

10 greatest 


Sept. 

24 

20 

33 

1815- 

-June 

24 

17 

50 

18U) 


24 

17 

54 

1817 


24 

17 

00 

1818 


24 

15 

43 

1819 


24 

14 

47 

1820 


24 

14 

44 Dip about 71° 

1821 


24 

11 

18 

1822 


24 

09 

55 

1823 


24 

09 

4K 

1824 


24 

09 

33 
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Article II. 

On a Compound ()f Iodine and Carbon. By Mr. M. Scanlan. 

(To the Editors of the Annah of Philosophy.) 

GENTLEMEN, Dublin, Jpril^2\, I85>5. 

In contriving a process for making iodide of potassium, 
which struck me as less objectionable than those with which 1 
was already acquainted, I have formed a combination of iodine, 
and carbon which, so far as I know, has not been described by 
chemists. 

It may be thus obtained : 

Add to an alcoholic solution of iodine caustic potash till the 
colour be destroyed, the liquor become.s turbid, and a white 
crystalline deposition ensues which is iodate of potash : distil, 
w'ith a very gentle heat, the alcohol from the clear liquor which 
is yellowish ; and on cooling, this substance is deposited in 
small micaceous plates, opaque, and of a bright sulphur-yellow 
colour : the solution of hydriodate of potash retains obstinate.ly 
a portion of it which cannot be separated without decomposition. 

Iodide of carbon, if I may so name it, has a powerful and 
aromatic odour somewhat resembling saffron. It is soluble in 
alcohol, and precipitated therefrom by water yellowish-white. 
It rises in distillation with watei’ unchanged, but is readily 
decomposed by a heat little higher than boiling water. Exposure 
on a piece of writing paper over the flame oi a candle renders 
visible the violet vapour of iodine : heated in a glass tube, it melts, 
and is decomposed ; iodine sublimes leaving carbon. 

Heated with iron or zinc, an iodide of the metal is formed. 

Its alcoholic solution by spontaneous evaporation yields slen¬ 
der prismatic crystals. 

I have not yet made any very satisfactory experiments to 
ascertain the proportions of its elements, but it appears to me, 
from such trials as I have made, that the best method of analysis 
would be to expose it to a sufficient heat in a sealed tube mixed 
with iodide of potassium; the iodine sublimes into the cooled 
end, and the carbon may be separated from the iodide by means 
of water. 

In this way the weight of each element might be determined 
in the one operation. M. Scanlan. 

Note. —Mr. Faraday has had the goodness, at my request, to 
examine the specimen of the supposed iodide of carbon, for¬ 
warded to us by Mr. Scanlan. The following is the report we 
have been favoured with by him on the subject. Our readers 
will recollect that we ow'e the discovery of the hydriodide of car~ 
bon to Mr. Faraday.—0. 
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DEAR SIR, Itoyal Institution, June 9, 1825. 

I RECEIVED the substance you refer to in your note a day or 
two ago from Mr. Brande, and have examined it so far as to be 
able to say it is not the hydriodide of carbon which I made. 
With reference to its being an iodide or an hydriodide of carbon, 
1 am not quite so sure. It is I perceive the same substance as 
was shown to me by Mr. Cooper, I should think, two years or 
more ago, and which he obtained during the preparation of 
iodine in large quantities. Mr. Cooper considered it at that 
time as an iodide of carbon, analysing it by passing it over 
oxide of copper. I saw many of his experiments, but was not 
quite convinced that it contained no hydrogen. I know he 
intended to publish his experiments, but have heard nothing of 
them since. 

The number of iodine is so high, and the number of hydrogen 
so low, that it is very difficult to detect and contirm the exist¬ 
ence (or to disprove it) of one proportional of the latter in com¬ 
pounds of the former; a proportional of hydrogen coming within 
the limits of probable errors in experiment. I am of opinion 
that the compound you sent me contains hydrogen; indeed I 
am certain of it, for when distilled in contact with, and over 
heated zinc filings, a gas is evolved which is combustible, and 
c,ontains hydrogen; but wliether this substance results in conse¬ 
quence of its existence in the compound, or whether it is due to 
adhering moisture, is more than I could say without entering 
into a course of precise ex])erimeuts. Jt appears to me also to 
resemble the hydriodide of carbon which Serullas obtained.— 
(Ann. de Chim. xxii. 172, or Journal, xv. 297.) 

I am, dear Sir, yours very truly, 

./. G. Children, Esq. M. Faraday. 


Article III. 

Farts proving the Efficacy of Sir IL Davfs Method of proteit- 
ing the Copper of S^iips by Elcclrochetnical Action. Extracted 
from the Letters of a Correspondent, and Dr. Stewart Traill. 

1. The Carnebrea Castle, an Indianiau, belonging to Messrs. 
Wigram, of ()50 tons burden, was protected last spring by a 
quantity of iron in four portions, two on the bow, and two on the 
stern, equal to from to part. She has since made the 
voyage to India, and was for some time in the Ganges. 

She appeared bright and clean during the whole of the 
voyage out and home ; some mud collected on her bottom in the 
Ganges; but immediately disappeared when she began to sail. 
She was put into dry dock about a fortnight ago, and her bottom 
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examined by Sir H. Davy, the proprietors, and various other 
persons. Everif part of her bottom was bright and clean with¬ 
out a single adhesion of any kind, and as far as could be judged 
from the smoothness and appearance of the copper, it had not 
been at all worn Ijy any chemical corrosion. The iron, which 
was about an inch and half in thickness, is considered a sufficient 
protector for two voyages more. 

2. The EUzaheth yacht, belonging to the Earl of Darnley, was 
protected by two [)ieces of malleable iron in the stern, in May 
last, equal to about of the surface of the copper. After 
being employed in sailing during the summer, she was examined 
in J^lovember, when her bottom was found free from adhesions 
of any kind, and apparently untouched. The copper was bright, 
and even the nails not tarnislitHl. In the course of the summer 
afew small barnacles had adhered to the rust of iron, which were 
easily and immediately washed olf; but no weed or shell fish 
had ever fixed on the cojiper, which appeared in the same state 
as when she h'ft the dock. 

The following examples we owe to the kindness of Dr. Traill: 

The ship Huskhson, belonging to Mr. Horsfall, was lately in 
dock after a voyage to and Ironi Demerara, where she lay some 
weeks, in a river remarkably favourable to the adhesion of para¬ 
sitical animals and weeds; yet, when I examined, this vessel, 
her copper appearerl perfectly clean, as lar as it could be seen, 
when slie was purposely set hij the in unloading, in order to 
show her copjicr at the bows as low as possible. The Captain 
stated that before coming into port, while yet in clear water, he 
had seen her bottom even to the keel; and it seemed to him 
quite clean. This ship was defended by two bars of malleable 
iron bolted along llu; sides of her keel by copper fastenings, 
which covered about f of the surface of her copper. 

The Fdizahclh, a vessel defended exactly in the same manner, 
w'ith metals in the same proportions, had made the same voyage. 
Both liad been newly coppered when they last left laverpool; 
and the lUizabeth’s copper appeared equally clean as that of 
the llnskisson when unloaded; but as ,she did not enter a 
graving dock, we cannot absolutely say whether she was quite 
clean, especially as the copper of the Dorothy (about to be men¬ 
tioned) appeared equally so, until she was seen in the graving 
dock, when the flat part of her bottom was found to be quite 
covered with barnacles, '^fhe copper of the HnsJcisson, there is 
reason to believe, was perj'ectlif cleanj as was proved in the next 
case. 

The ship Dee .—A very large vessel belonging to my relative, 
Mr. Sandbach. This ship was newly coppered about twelve 
months ago, and a bar oi malleable iron, about of an inch 
thick, and three inches broad, was fastened on each side of the 
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keel by iron spikes. It covered about of the surface of her 
copper. Since that period she has made two voyages to De- 
inerara, and was, at the conclusion of the last, put into a grav¬ 
ing dock, when lier copper was f<juud jx ifoctly free from 
corrosion, and there were scarcely any substanct'S adhering to 
it, except a very few minute barnacles, near the keel fore and 
aft. This case shows tliat over <lefence was not the cause of the 
foulness of the bottom of tlie Tickler; for both in this vessel 
and in the lluskisson, the proportion of iron to the copper was 
greater than in that ship. The iron spikes employfd to fasten 
the iron on the keel of the Dee, were so much corroded, as to 
emlanger the falling oil’ of tliebars; copper nails are, therefore, 
t(j bo preferred. 

The Dorothi/. —-Dr. Traill states, that the following particulars 
of the Dorothy’s outfit and return, were conununicated to him 
by his intelligent friend Mr. Horsfall, one of the owners of the 
ship in the beginning of l\Iay :— 

“ The Dorothi/ had been coppered about a year, and had made 
one voyage to llombay and back to this port, when in May, 
1824, it was determined to place bars of iron four inches broad, 
and one inch thick, along her keel, covering about part of the 
copper, in the expectation that tlie iron would at least so far 
preserve the copper from corrosion that it might be permitted to 
run a second voyage to India, without being renewed, which can 
seldom be done with perfect safety, d'he iron extended from 
one end of the keel to the other, and w as fastened on with copper 
nails with large heads. The Dorothy thus defended sailed 
again for Bombay in .lune, and returned to Liverpool about a 
month since. She was put into the graving dock yesterday 
(May 3), and an examination of her bottom took place as soon 
as the water had left her. 

** The copper appeared no more reduced than at the termina¬ 
tion of the first voyage. The iron was diminished generally 
about ^ inch in breadth, and from to 4 an inch in thickness. 
At the ends of the vessel, for about two or three feet, the iron 
was much more reduc«d than at any other part. It was covered 
with the usual rust, not at all resembling cast iron, under similar 
circumstances. The flat of the ships’ bottom, from end to end, 
and from six to eight feet in breadth, was full o( fleshi/ barnacles 
(lepas anatifera) of uncommon length, and a few of the large hard 
shell species (balanus tintinnabuluni).*” 

What remains of the iron is still considered a sufficient pro¬ 
tection for a third voyage to India, and it appears only to be 
necessary to drive the large copper nails up a little to secure the 
iron bars for the next voyage.” 

Note by Dr, Traill. —We remarked that the specimens of the 
• Sulphuric acid w»8 uied to loosen and detach the sheila. 

New Series, vol. x. 
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frof, Sedgwick on 

/epna analifcra were considerably larger on the starboard than on 
the birboard side of the shij). On noticing this to the Captain, 
he iuibimed ns that the larboard had been the lec side of the 
vessel, almost constantly during the passage to Europe, and 
<,onse(juently most deej>ly immersed in the water—a circum¬ 
stance in the economy of these animals not umvorthy of notice. 

It is evident that in all these last cases, particularly in the ship 
.Dorothy, tin proportion of iron has been too large, and the 
fjuantily of calcareous earth on the bottom of this ship proves 
that (he electro-negative action has been in excess.—C. 


Article IV. 

(hi Dilavial i'onnatiova. Bv Prolessor Sedgwick. 

(To the Editors of the Annals of ritilosojdn/.) 

CENTLEMEX, Trinity College, C(imhriils,ey May, 1825, 

Tniv following remarks on certain diluvial deposits form a 
supidement to a paper which you did me the honour to publish 
in tile Annals of' Philosophif for the month of. vVpril. Circum- 
rtaiices, over which I have had no control, have prevented mo 
from resuming the subject sooner; but I venture to hope that 
the s(a((!!u(iuts which are now offered for insertion in your Jour- 
nul, wdl !je found sulheient to explain and vindicate the opinions 
advanced in my former communication. 

I have the honour to be, Gentlemen, 

Your most faithful servant, 

A. Sedow'ick. 


Separation of Allnvial and Diluvial Formations. 

In my former paper on the origin of alluvial and diluvial 
formations, 1 endeavoured to ex))lain the nature of the evidence 
on which i.hc two classes of deposits had been sejiarated from 
each other; and I also endeavoured to show, that dduvial forma¬ 
tions have not originated in a succession of partial and transient 
inundations oecasinned by the bursting of lakes, or by the ordi-^ 
;,7//,’/ojaa-.ition ofa.iy cause with which we are acquainted, 'i'he 
las!, conclusiou might, perhaps, be established by showing the 
constant order in tiie position of the two deposits, and the dilfer- 
ent suites of organic remains containf;d in them. It derives, 
lu)w e\ ( r, its most direct support from the two following consi¬ 
derations; 1. Tliat, with very limited exceptions, the earth’s 
suifacc exiiibils no traces of ancient lakes capable of producing 
any ])ortiou of. the guperlicial gravel. 'Z, That admitting 
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(although against direct evidence) the existence of such ancient 
lakes, we shall not, by that hypothesis, introduce an agent 
capable of producing the dUuvuil dehrix which is exhibited on 
almost every part of the earth’s surface which has been well 
examined. 

In illustration of tlie first of tiujse two asKertions, I need only 
state, alter Prof. Auckland, tliat in none of the liighcr ])arts of 
England out of the reach of ordinary ilooils, have any traces 
been yet discovered of lacustrine terraces, such as those which 
are seen in one or two ot the glens of Scjofland, or of anv other 
deposits indicating the fornn;r presence of ('xleiisive tracts of 
stagnantw'ater. 'fhe hypothesis which ascribes the distribution 
of llie enormous masses of diluvial gravel existing in so many 
])arts of our island to the agency oi‘ a series of lakes, which 
from time to time leave burst their barriers and descended to 
lower levels, may, therolore, at once be j i'jectcd as gratuitous. 

Diluvidn Aclion proved fh)iit l/iv Form of madif Vallnix of 

Dcii/idalion. 

There is another independent reason for rejecting the hypo¬ 
thesis, which may he properly statcal in this place, ’fhat most 
of our secondary valleys have been formed by <lenudation, and 
that by the action of water many portions of the earth’s surface 
have ho(,'M greatly changed in Ibrm since tiu' solid-strata assumed 
their present elevation is universally admitted ; the only rpies- 
tion is respecting the manner in which such e-hanges have been 
brought about. Mow vve may venture to assert, thai in number¬ 
less instances the present drainage of the earth’s surface could 
never have been elfected, either by the long continued erosion 
ot the elements, or by the hmstiug of any series of lakes onco 
pent n[) among its higher regions; and if this statement ho trm», 
the present modifications in the external contour of the earth 
must have lieen elfected by the action of water put iumtition by 
jiowcrs which dilfer altogether with those with which w'o are 
aerpiainled. It is imiiossihle in this place to enter on a detailed 
pi’oof of the preceding Bsseiiiou. My way ol’illustralion, I shall 
only refer to two examples of the ];iud alluded to, though many 
others ecpially decisive of the question at issue, might he derived 
from various parts of our island.^' 


Wea/ds of Kvid. 

The first example to which 1 shall refer is supplied hy the 


* Sonie excellent observations connected with tliis snijject may be found in tbc 
(leoloj^ii'al Survey of the VorWiire .(’oastliy Voiuijt and Hird, p. e7!), i^Sti. 
jMany valleys appear to have been formed by an actual disruption of tbc strata produced 
at the time of their first elevation. Valleys of this kind are of course excepted from the 
remarks in the text, which apidy exclusively to true valleys of denudation, suclt as th09« 
by which tlic greater part of the secondary strata of England are intcwccted. 

(• 2 
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natural drainage of a portion of the counties of Kent and Sussex. 
A number of small rivers take their rise in the central ridge of 
the Hastings sands (sec Greenough’s (Geological Map of Eng¬ 
land), and descend from thence both on the north and south side 
into the longitudinal valleys occupied by the weald clay. 
Instead of finding their way to the sea through these valleys, the 
rivers proceed in a direction nearly transverse to them, and escape 
on the one side into the Thames, and on the other side into the 
Channel, by deep gorges cut through the escarpments of the 
North and South Downs.* In this way the whole region is 
intersected by a double system of valleys communicating with 
the sea, and crossing each other nearly at right angles. It is, 

I think, physically impossible that this singular contour should 
have been produced by the long continued erosion of the waters. 
For allowing that the rivers have scoured out the longitudinal 
valleys of the weald clay, no reason can be given w'hy they 
should not flow down those valleys at this moment; and on this 
supposition it is inconceivable how they should ever have forced 
their way (in no h'ss than eight [daces) through the high ridges 
of the North and South Downs, Again, if we suppose that the 
North and South Downs were once prolonged to the south-east 
so as to form a continuous ridge, wi; may shift the difficulty, but 
we shall not explain it. On this supposition a,large.inland lake 
might have occupied tlui region of the weald clay, and such a, 
lake might have burst the chalk barrier, and formed one or two 
valleys of deniulalion. lJut it is impossible that such an agent 
should ever have Ibrmefl the complex system of valleys by which 
the Downs are now’ interseided. That all these valleys, have 
been opened out by tlie same disturbing forces which have pro¬ 
duced the accumulations of superficial gravel in the neighbour¬ 
ing parts of England cannot admit of doubt. Yet we have the 
clearest physical evidence that the drainage could never have 
been eft'ected by the ordinary operations of any of those disturb¬ 
ing forces wdiich are now acting on the surface of the earth. 

Drainage of ihc D/e of Wig/it. 

The next example is supplied by the drainage of the Isle of 
Wight.!' Two small rivers which rise on the south side of the 
central Dow ns might have escaped into the sea by low and direct 
channels cut through the incoherent ferruginous sands. Instead 
of this, they flow’ into the north channel, at ('owes and Brading, 
through two dee]> valleys which have been scooped out of the 
central chalk ridge. It is physically impossible that the rivers 
should have efl’ceted this passage for themselves. And if we 
suppose these valleys to be closed, it is incompatible with every 

^ See the “• Outlines of the Geology of England and Wales,” p. 145. 

•f See the map accompanying Dr. Fitton’s p.ipci pubH>hcd in the Jnnah uf Pinto. 
sopAy for Xov. 182-1. 
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thing we know of the structure of the country to conceive the 
existence of any lake whatsoever, much less of any body of 
waters capable of bursting through the high chalk downs, and 
of bringing the island into its present form. We are, therefore, 
compelled to admit, that the island has been reduced to its pre¬ 
sent form by some more powerful cause than any which is in 
ordinary action. A detailed examination of the surface of the 
country fully establishes this inference. For we have the most 
direct evidence to prove, that diluvian torrents have swept over 
every part of the Isle of Wight, its highest as well as its lowest 
elevations; and that they have scooped out deep valleys, and 
driven before them enormous masses of gravel, which are heaped 
upon the upper frcshimter 6er/5 and all the other tertiurv deposits 
which extend to the north channel. 

Hesu/fi wg Conriuslous . 

From a consideration of such I'acts as these, wc may, I think, 
unequivocally establish the two following conclusions ; J. That 
during a period of time posterior to the disposition of the newest 
regular strata which are known to geologists, many parts of our 
island have been ravaged by powerful denuding forces. 2. That 
the form and direction of the valleys produced by these denuding 
forces, cannot be accounted for by any known action of the 
waters which arc now draining olf the surface of the countrv. 
On similar grounds the preceding conclusions might he extended 
to many other parts of the world; and they are obviously inde¬ 
pendent of any arguments drawn from the (ixtent and the posi¬ 
tion of the diluvial delritm. 

Positiou and Eitent of'the iJl/ueiat Dctritm. 

In the remaining part of this paper I shall ])rocecd to an 
examination of the materials which have bccji torn u[) hy di/uviaii 
currents, and scattered over different parts of our island ; and 
from the position and extent of these materials, I shall endeavour 
to prove that they cannot be accounted for by the ordinary 
operation of any known physical agent. It is not, however, my 
intention to enter on any general details connected with the 
history of this detritus, as they would inevitably lead me into 
ground which is already occupied by the author of the “ Reli~ 
qu'uc Diluvianee..’' I shall, therefore, only scdect from the liicts 
which have come under my own observation, two or tliree wliich 
seem to bear more immediately on my present object. On this 
account 1 forbear to notice the successive valleys of denudation, 
and the almost continuous masses of diliiviitm which present 
themselves on the south coast; and for the same reason I pass 
over all the corresponding phenomena in the central and south¬ 
ern parts of our island. I may, however, express a conviction, 
founded on a very extensive range of observations, that there is 
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not a single spot in the abovementioned parts of England which 
has been exempted from the attacks of those destructive forces 
which have produced tlie diluvial gravel. Whatever, therefore, 
may have been the origin of the phenomena in question, they 
are due to the operation of no partial or local agents. 

Dilnoinm on ike Ease Coast, Sjc, 

I. The eastern parts of England from the chalk downs of Lin¬ 
colnshire to those of Cambridgeshire, oiler a series of striking- 
facts connected with the history cf diluvial plieiionieiia. In the 
neighbourhood of Cambridge (and 1 lielieve also along the whole 
escarpment of the chalk in the counties of Norfolk and Sulfolk), 
the diluvial deposits may be divided into two distinct classes. 
The first, composed of coarse materials, often lodged at consi¬ 
derable (devatiuns, and apparently drifted into their pvese.ntsitua- 
lion by the lirst rush of the waters: the second, gmierally found 
in lower elevations, and apparently comminuted by the 
continued attrition of the retiring waters. The extensive 
deposits of transported materials in the low^ region between 
Cambridge and Lynn, generally belong to the latter class j and 
the immense abimdance of rolled Hints contained in them seem 
to prove that the neighbouring chalk strata must once have 
extended considerably to the west of their present limits. An 
examination of the chalk downs themselves completely demon¬ 
strates that the denuding currents have not been conlined to 
the lower part of the escarpments ; but have jmshed enormous 
masses of gravel over the very top of the downs, and have 
modified the whole surface of the district. Lastly, the lilidf 
escarpment ])reseiitcd Ivy the chalk on the coast of Norfolk, and 
the re-appearance of the same rock in the wolds of Lincolnshire, 
almost compel us to admit that the formation was once continu¬ 
ous, and that the whole Wash of Lincolnshire has been caused 
by denudation. Be this as it may, wc may conclude with cer¬ 
tainty that the present form of the chalk downs of Suffolk, Nor¬ 
folk, and Cambridgeshire, could never have been produced by 
any known action of the waters which now drain off that part of 
England ; and the nature and position of transported materials, 
which the denuding currents have drifted over many parts of 
the neighbouring region, lead us to exactly the same conclusion. 

Diluvium of Huntingdonshire and Cambridgeshire. 

The elevated plains, which extend on the confines of Bedford¬ 
shire, Cambridgeshire, and Huntingdonshire, exhibit several par¬ 
tial deposits of such transported materials, from which the llev. 
J. Plumptre, of Great Gransden, has selected a vast variety of 
rolled masses derived from almost every known formation in 
England. His highly interesting collection, obtained from the 
diluvium in tiio neighbouring district, may be divided into the 
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following classes:—1. Containing many ancient rocks tlovivccl 
from doubtful or unknown localities. 2. Many jiriinitlvi; and 
transition rocks resembling those existing in situ on the westcm 
side of our island. Some of these which arc much rounded 
have probably, by an ancient catastrophe, been buried in the 
cono’lomerates of the new red sandstone: and afterwards, by 
the last catastrophe which has desolated the eartli’s surfat e, 
been transported into their present situation. 3. A line series of 
specimens of mountain limestone and trap resem])hng the cor¬ 
responding rocks of Derbyshire and StalFordshirc. 1. An 
immense number of blocks drifted from the more recent strata. 
Out of this class one might select a good series of specinicns 
characteristic of all the strata of England from the lias to the 
chalk. 

Extensive deposits of diluvial rubbish similar to those last 
described occur in two or thr(;e places to the east am! sonfh-cast 
of Cambridge. From the gravel on the top of the Cogmagog 
hills, 1 have found rolled masses of granite and poipliyry; 
pebbles resembling those imbedded in the new red saudsiene ; 
masses of trap and mountain limestone; and a line senes of 
specimens derived from the oolitic formations. Masses of gravel 
of a nearly identical character lie scattered over several |)arls of 
the downs of Sulfolk and Alorfolk.'"' We must not imagine that 
the instances here given are indications of mere local operations. 
The gravel about (Jambridge not only agreiis in general cliaiac- 
ter, but almost forms a continuous mass with the be.ds of gravtd 
which are spread over many parts of the counties ol’ lledford- 
shire, HLimtingdonshiie, and iVorthamptoashire. And the 
patches of coarse diluvium which are scattered over the downs, 
are connected with a series of operations whicli have hiiried 
nearly the whole county of Norfolk and the greati'r part of the 
county of Sutiblk under enormous masses of diluciul debris. 
Eifccts such as these are utterly beyond the reach of any known 
natural agent. 

Plains of Cheshire and Dcrhi/shirc Wills, . 

II. 1 intentionally pass over all details connected with the' 
history of the transported materials in the great plain of the new 
red sandstone, and shall content myself with stating, that <.n n- 
mous masses of diluvium extend from the base of tin; gi( ;;t 
oolitic terrace through many parts of beicestershire am! h'iaf- 
fordshire, and through almost every part of the plains of 
Cheshire. The diluvial wreck of this regitm is i'ounu at all levc'l.', 
for it is seen on the upper part of Charnwood forest as well iis in 
the neighbouring vallics ; and transported bowlders of coiisidei- 
able magnitude occur at tljie very top of several parts of the 

* For some furtlicr details connected with this subject, see I’rof, Hailstone's pujjcr in 
llie Ge«i. Transac, vol, iii. p. S544, 
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Derbyshire chain which overhangs the great plain of Cheshire. 
For example, many large smooth bowlders of primitive or tran¬ 
sition rocks lie scattered over the surface of the ground on both 
sides of the high pass leading from Buxton to Macclesfield. 
These facts speak the same language with those which I have 
already quoted. They show the generality of the causes which 
have produced the superficial detritus; and they prove that their 
operations have not been confined to the lower parts of our 
island. 

Western Moorsj Central Plains, and Past Coast of Yorkshire. 

III. In my former paper I briefly noticed the great accumula¬ 
tion of coarse gravel on the plains which skirt the western moors 
of Yorkshire. Had this gravel been formed by a number of 
lakes which were once pent up among the mountains, and after¬ 
wards burst their way into the lower regions of the district, we 
might expect to find traces of such lakes in the interior of the 
moorlands, and distinct heaps of gravel marking the devastations 
produced by the discharge of the successive lakes into the plain 
of the new red sandstone. We, however, find no indications of 
such lakes; and the diluvial rubbish is spread out almost 
uniformly over the central plain by some cause which appears to 
have acted simultaneously, and which has left traces of its 
operation from the southern extremity of Yorkshire to the mouth 
of the Tees. 

Every part of the Yorkshire coast and whole neighbouring 
region, bears witness to the operation of similar causes. The 
numberless valleys of denudation in the eastern moorlands—the 
immense accumulation of transported materials on the hills as 
well as in the valleys—the whole contour of the vale of Picker¬ 
ing—the enormous cap of diluvium containing rounded masses 
of primitive rocks many tons weight, and resting on the chalk 
hills near Flamborough Head—the external form of the Wolds 
—and the continuous mass of extending from Bridling¬ 

ton to Spurn Head, and from the chalk downs to the sea, are 
so many monuments of the gigantic powers which were let loose 
upon the world during the epoch of the dilVivial gravel. In the 
summer of 1821, I had an opportunity of examining all these 
phenomena, in detail; and I can bear unqualified testimony to the 
faithfulness of the descriptions given of them by the author of 
the llcliqum Diluviancc.’** 

The diluvium of llolderness is of great interest, partly from its 
immediate connexion with a series of operations which have 
aflected all the iieighbouring districts ; partly also from its occu¬ 
pying the whole line of coast, and from its enormous thickness, 
which enable us to examine with detail all the circumstances 

• .See Uic HtUquu/f Dihn'um<eC 
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appearing to throw light upon its histoiy. In many places 
where it occupies a succession of lofty cliffs, it puts on a rude 
appearance of stratification, or at least may be subdivided into 
separate masses which possess distinct characters. 

'fhe lower part of the cliffs, to the height of about twenty 
feet, generally consists of a stiff bluish clay, which in many 
places passes into a dark brown coloured loam.*' Through the 
whole of this mass are imbedded an incredible number of smooth 
round blocks of granite, gneiss, greenstone, mica slate, Sec. &c, 
resembling none of the rocks of England, but resembling speci-> 
mens derived from various parts of the great Scandinavian 
chain. Irregularly mixed with the preceding are found, in per¬ 
haps still greater abundance, fragments of carboniferous lime¬ 
stone, of millstone grit, of lias, of oolite, and of chalk, torn up 
from the regular strata of the country, and driven into their 
present situation by a great eastern current which has left its 
traces on every part of the neighbouring district. In regard tQ 
the imbedded fragments above-mentioned, two things appear ta 
deserve notice. 1. They exist in equal abundance in the upper 
as well as in the lower portions of the diluvial loam. This fact, 
though difficult of explanation, has been remarked in other simi¬ 
lar deposits, and seems to prove the gigantic nature of the 
forces by which the materials have been drifted into their 
present position. 2. The bowlders derived from distant coun¬ 
tries are rounded by attrition; but those which are derived from 
neighbouring rocks are little altered in form. The hard Norwe¬ 
gian rocks are smooth and spheroidal, but the fragments of 
oolite and lias, and still more the fragments of chalk, are often 
sharp and angular. 

Over the preceding deposit come a set of beds of sand and 
comminuted gravel, very variable botli in their structure and in 
their thickness. They seem to have been formed by a longer 
continued and a less violent action than that which produced 
the diluvial loam on which they rest.*!' 

Over the sand and gravel we may sometimes find traces of 
ancient turf-bogs and of other alluvial deposits, formed in situa¬ 
tions which were once in the interior of the country; but are 
brought into their present position by the encroachments of the 
coast. 


*■ Large grinders of the inamiiioth have been found in several parts of tliis deposit. 

-j- Near Bridlington there is a diluvial covering about sixty feet thick where we may 
observe, 1. The clay and loam with large imbedded fragment*; V. The sand and fine 
gravel; 3. ()ver the two preceding, and immediately under the vegetable soil, abed 
composed of rolled fragments of chalk and of chalk flints; in some places cemented toge¬ 
ther so as to form a hard conglomerate. This bed is diluvial, and must be ascribed to 
the last action of the retiring waters. It may be traced to a considerable height on some 
parts of the downs when it rests immediately on the chalk; and following the inclinatioa 
of the ground, it descends towards, and at length covers, the ordinary diluvial depositf 
abovementioned. 
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Lastly, over all the ^repediiig we find in many places a consi¬ 
derable thickness of brown sand. 

Such are the phenomena exhibited in the cliffs of Holderness. 

The masses of transported materials on the top of the Wolds, 
and still more the enormous masses which, on many parts of the 
coast between Filey Bridge and Redcar, arc piled upon the 
regular strata to the thickness of 15U ieet, admit of the same 
general subdivisions as the diluvium of Holderness, and 
undoubtedly belong to the same epoch. As we advance towards 
the north, the Iragments of (.halk bei;in to disappear; and frag¬ 
ments of magnesian limestone and of otlier rocks derived from 
the county of Durham begin to be more abundant. 

Cotidimom, 

The following conclusions may, f think, be fairly deduced 
from the facts above stated. 1. Tlie di/uviiun of Holderness and 
of the whole east coast of Yorkshire, is due to a set of causes 
which have acted over the western moors, and over all the great 
central plain of ihe county. 2, The diluvial currents which 
produced the gravel of Holderness were probably contempora¬ 
neous witli other more powerful currents which drove large 
masses of primitive rocks from Scandinavia to the plains of 
Yorkshire. And it seems probable that the same currents were 
contemporaneous with those mighty propelling forces which 
have driven innumerable fragments of the Scandinavian rocks 
over the great plains of Russia, Poland, and Germany. 

Diluvium at I he Base of the Cumheriand Mountains, S)C. 

lY. During the three last years, 1 have examined every part 
of the great cluster of mountains which is bounded by the 
valleys of the l.une and the Fden, and by the western coast 
from Moricambe Bay to Solway Firth. On its eastern side, this 
region is united w ith the great central chain of England ; but on 
all other sides througli three-fourths of its circumference, it is 
skirted by a succi^ssiou of plains, or lands of low elevation, which 
are almost entirely buried under aocuniulations of diluvial 
matter. From the toot of Staimnoor to SoIVvay Firth, througli 
the whole ])lain of the new red saiulstoiK;, the incolierent mate¬ 
rials under tlie vegetable soil are sjireail over tin; greater jiart of 
the suiface, and are often of such an enormous thickness as 
entirely to coucejil all the subjacent strata. These accumula¬ 
tions are not [)artiiil or irregular; but seem to have been rolled 
out over the surface of the country by an inundation which 
acted at one moment over the whole district; and like all simi¬ 
lar deposits, tlie.y contain an incredible number of large bowl¬ 
ders, principally derived from the nciglibouring mountains. 

On approaching that part of the plain which borders on tlie 
northern extremity of the hilly region, we meet with pebbles and 
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bowlders which have been drifted across the Firth from the rocks 
of Dumfriesshire; and in the diluvium still farther to the south- 
w'est, near the termination of the new red sandstone at Marypovt, 
the imbedded fragments of the transition rocks of Cumberland 
become rare in comparison Avith the bowlders derived from the 
opposite coast of Scotland. In the diluvial rubbish capping a 
hill near Haytoii Castle, about four miles north-east of Mary- 
port, I found some large granitic bowlders resembling the rocks 
of the Crilfel. Among them was one spheroidtil mass, the 
greatest diameter of which was ten feet and a half long, and 
the part which appeared above the ground Avas more than four 
feet high. 

From Maryportto Bcos Tload, t.l«e clilFs are occupied by a 
succession of coal strata ; and tlic diluvial phenomena, though 
of constant occurrence, present nothing worth remarking in this 
plac<‘. 

llV.s/ Coast of Cumhcrluud. 

From St. Bees Head to the southern extremity of Cumberland, 
the region bordering on the coast is formed of one almost conti¬ 
nuous mass oi'dilui'iiu/tf interrupted here and thereby low hills 
of blown sand, and by other recent formations. In this part of 
the county, the clifts are ol’ a deep red colour, caused by the pre¬ 
sence of innumerable imijcddcd fragments of the subjacent new 
red sandstone. With these fragments, bowlders of graiiito, por¬ 
phyry, and greenstoin.', are scattered through the whole diluvial 
covering; sometimes in such abundance as to give it the appear¬ 
ance ol'a true conglomerate ; especially in places where, by the 
infiltration of a new cementing jirinciple, the Avhole mass has 
begun to assume a coherent form.^' 

Some of the granite blocks imbedded iiA llie cliffs are of great 
magnitude. In the diluvial cliffs near Bootie, I found one of a 
rude prismatic I’orm whicli was twelve leet long, six feet Avide, 
and live feet and a half high. All specimens oi this kind of rock 
have been drifted to tlio coast from the granitic region which 
extends frmii Wustdale foot, through Muncastcr fen to the 
ncigiibourhood of Ijootle; and occupies a ])art of Wastdale 
Head, and all the lower parts of tlie valleys of the Mite and the 
Esk. 

Diluvium of Low L'unicss. 

If we cross the estuary of the Duddoii to the shores of Low 
Furness, Ave find an exact repetition of the plienomena we have 

* When tliese diluvial conj'lomorales are not soon in situ, they may he separated 
from the older conglomerates by the freshness of their imbedded pebl)les. rragments 
imliedded in the idder eonglomeralcs are generally in a state of dceomposilion, which 
appears freepicntly to originate in a similar eause to that w'hieh so oi'u-n produces decom¬ 
position ill crystals after they have become coated over by a dejwsition of newer crystal¬ 
line matter. 



28 


ProJ. Sedgwick mt 

left behind. All the country bordering on the western sliore is 
covered by an enormously thick deposit of red coloured diluvial 
gravel containing innumerable rolled fragments of rocks derived 
ftom every part of the lake mountains ; and all the neighbouring 
islands are coinposed exclusively of the same materials. A 
rolled mass of JEskdale granite, which had been imbedded in 
the highest portion of the diluvial cliff near Rampside, fell 
down upon the strand in the year 1822. It rose nine or ten 
feet above the rubbish in which it was at that time partially 
buried. At the base of the cliffs of the isles of Barrow and 
Foudrey, among innumerable bowlders of granite, and of other 
Cumberland rocks, were some specimens of a beautiful variety 
of compact felspar which I afterwards found in situ near the top 
of Sca-fell and Row-fell.* 

Jn places where the inferior strata are so comj)letnly concealed 
it is impossible to ascertain the whole thickness of the diluvial 
covering. In many parts of Low Furness, it must, 1 think, be 
considerably more than 100 feet. Near Newbiggin, where they 
were searching for coal in the year 1822, they passed through 
60 feet of diluvial loam before they reached any rock in situ. 

The phenomena above described Have obviously been caused 
hy a violent rush of descending waters. Whatever forces may 
have put these waters in motion, it is, 1 think, obvious, from the 
facts already stated, that they have not acted partially, but 
have swept over the wliole cluster of the neighbouring moun¬ 
tains. 

Diluvial Deposits in the Mid Region of the MountuinSf &;€. 

V, If the accumulations of diluvial gravel, such as have been 
last described, were produced by descending currents which 
brought fragments of rock down from the very crests of the 
neighbouring mountains; we may expect to find some traces of 
such currents in the mid regions of the district between the 
highest elevations and the surrounding plains. In such situa¬ 
tions, for obvious reasons, we must not look for those accumula¬ 
tions of diluvial loam which are extended over the lower country. 
The transported materials will only find a partial lodgment, or 
will appear in the form of .scattered bowlders which the propel- 


• The direction in which tlic diluviiin currents luire swept over the western coast of 
Cumberland, is plainly indicated by the immense accumulations of bowlders of Kskdale 
granite in Imw Furnes.s, and in the whole cluster of the neighbouring islands, and would 
lead us to expect the appearance of rolled masses of the same variety of rock on the 
plains of Lancashire. Prof. Buckland states (Reliqnia: Diluvianje, p, 199), that they 
have been drifted in great miiiibers over the plains of Lancashire, (Iheshire, and .Stafford¬ 
shire. In a description given by Dr. Hibbert. in the Edinburgh .Journal of Science for 
last April, of an interesting diluvial deposit containing granite bowlders which occurs 
near Alanchestcr, it is conjectured that the transported blocks arc derived from the 
granite of Dufton near Appleby. Had the author been acquainted with the facts 
detailed above, he would probably have referred the bowlders in question to the Eskdale 
granite. 
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ling currents have left behind. Such is the case in the mid 
region of the lake mountains, where innumerable scattered bowl¬ 
ders give the clearest indications of the force and of the direction 
of the torrents which have swept over it. Any thing like a 
regular history of such phenomena would lead me into endless 
details. One or two facts bearing upon the subject will be 
enough for my present purpose. 

1. On the granitic hills which extend from Bootle into Eskdale 
are many large bowlders derived from various parts of the green 
slate formation. Among the rest are some specimens of a 
striped hornstone, identical with the rocks immediately under 
the crest of Sca-fell, the highest mountain in Cumberland. 
These blocks are -at present separated from the parent rock by 
the deep valley of the Esk. 

Carrock Ihwldcrs, 

2. Millions of large bowlders lie scattered over the hills 
which form the north-west boundary of the mountainous region; 
but they are seldom sufficiently characteristic to enable us to 
determine the exact spot from which they have descended. The 
syenitic blocks of Carrock-fell, principally composed of hyper- 
stene and compact fels])ar, may, however, be traced from the 
diluvial loam and gravel of the plains, through the valleys and 
over the hills of the mid region, to the very foot of the parent 
rock. On the side of High Pike (near the path leading from 
Nether-row to the lead mines) are innumerable bowlders of the 
Carrock sy( nite. The largest (which is known in the country 
by the name of golden rock) is 21 feet long, more than ten feet 
high, and about nine feet wide. The back of Carrock, where 
the same kind of rock exists in situ, is about two miles distant 
from the great bowlder, and is at present separated from it by a 
deep valley. 

3. Rolled masses of the porphyry of St. John’s vale almost 
cover the ground near Penruddock, and from thence follow the 
course of the valleys of denudation which descend into the 
Earnout. Blocks derived from a dyke ofbeautiful red porphyry 
which traverses a*part of the ridge to <he west of Thirlmere, are 
found scattered aboutonthe lower part of the hills near Keswick. 

Shop Granite. 

4. Spherical bowlders of shap granite occur in great abun¬ 
dance on the calcareous hills south of Appleby. Among 
them I found one or two which were about twelve feet in diame¬ 
ter. On the south side of the calcareous zone, the granite 
blocks are incomparably more abundant; and on approaching 
Wastdale Head (a few miles south of Shap), where the granite is 
in situ, they literally cover the ground. Near Shap Wells there 
is a rolled mass of granite liftcen feet long, ten feet wide, apd 
eight feet high. 
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Hotvlders on Kendal Fells, SjC. 

5. Equally striking examples may be found on the south side 
of the mountainous region. On the flat tops of the calcareous 
hills on the west side of Kendal are many rounded blocks, appa¬ 
rently drifted from the green slate formation at the head of Kent- 
mcer and Long ISlcddnlc, These calcareous hills are now 
separated by deep valleys from every part of the slate formal ion. 
Similar phenomena appear on several parts of the mountains 
between Kendal and tSedbergh, and among the rolled masses 
are a few bowlders of strap granite. The instances now given 
are suUicient for my prcscuit purpose ; for they completely bear 
out the observations by which they were preceded. 

Proof 's ()/' Diluvian Action at the Tops of the Mountains. 

VI. It is stated by Buckland (Ilc/i(jnia‘ Diluriann-, p. 221), 

that all mountain regions he has ever visited bear, in the form 
of their component hills, the same evidence of being modified 
by the force of water, as do the hills of the lower regions of the 
earth.” My ow n observations, us far as they go, contirm the 
truth of this remark. Some of the highest mountains of Cum¬ 
berland and Westmorland, which consist of a soft deconqiosing 
slate, are as plainly modified by the action of denuding currents 
us any of the secondary ridges of our island. We must, however, 
remember that the eartii’s surface has bemi ravaged by tint action 
of water during severid distinct catastrophes, and tliat the ]jre- 
seut modifications in the form of some of our mountain chains 
mai/, therefore, have been effected during some epoch long ante¬ 
cedent lo that of the diluvial gravel. To prove that the floods 
which produced the superficial gravel have swept over the lops 
of the highest mountains, reipiires, therefore, more direct 
evidence than that which is afforded by the external forms of 
the mounlains themselves.* I think it has already been proved 
that diluvian torrents have swept over every part of the (hiin- 
berland chain ; because we find water-worn masses, derived from 
the highest elevations of the country, imbedded in the diluvial 
loam which covers almost all the neighbouring jdaius; and 
because we find large bow Iders of ihe same rocks sf attered over 
many[)arts of the mid region of the mountains, in situations to 
which tlu'y could never have been drifted by any less powerful 
agent than that to which tiiev have been ascribed. I may also 
observe that the bowlders in (juestion, at whatever elevation, are 
all in the same state of preservation, and all appear, as far as we 
can judge from their external characters, to have been produced 
at the same epoch. 

Admitting the fact that the waters of a great inundation have 

* For the direct evidence offered on tliis subject by Prof. Buckland, sec the “ JBetf- 
gwte Diluvium-," p. ii'il— 



Diluvial Foimatiom. 


n 


1825.J 

swept over soinc of the highest elevations of (he earth, it is still 
obvious tliat true diluvial de])osits imist necessarily be of fare 
occurrence ntiar the crests of mountain chains. On this account 
1 thought rnysclf fortunate in being able to discover two or 
three examples of such deposits among the mountains of Cum¬ 
berland. 

Scd-l’cH. 

1. In the deep water-worn channels wliich descend from Sca- 

lell towards Ihnnmoor Tan., ore great accumulatious oi'dclrituSy 
which, when i visited the spot in T considered to be 

undoubtedly diluvial, 'riiese aecumulalions are apparently 
( onnecled with the transported blocks which are scattered over 
the ground between llarmnoov Tarn and Wastdale Head, and 
exactly resemble the dvlrilns which still further down is accumu¬ 
lated in thevallev of the Mite. 

Ridge, near Red Pike. 

2. On the very top of the. lofty ihlge which separates the 
valleys of Eniu'.rdale and Hutiermcre, are most striking and 
nnetpiivocal proofs of the action of diluvian torrents. Between 
hed l^ike and Ihnu'rdale Scaw', the to]» of the ridge is partly 
coin]K)s;'d of symnte, and jtartly of a soft v;',ri(;ty ol‘ clay slate. 
A smooth roun(l-to])j)(’d hill (called Starling Dorl), composed of 
the soft slate, forms 1 lie highest part oftiuMa-estbeUveenthc two 
summits berorc-mentioned. I w'as {)erKuaded, lud'ore I ascended 
this hill, that its singuhir form must have Ix eii [uoduced hy the 
action of waiter ; and on reaching its sunmjit, which is about 
2.500 feet above the level of the sea, 1 found it covered with 
water-worn bowlders of red syenite and other rocks drifted 
from the more lofty eminences of the same ridge near Bed Pike. 
The same kind of bowlders are found near the top of'Mellbreak, 
a mountain which oi erhangs the west side of Cnimmock lake ; 
and they may be traced on the sides of the wat er-worn hills, and 
down the valleys which communicate w'itli l.owcsvvater and 
Cruminock foot; and from thence the descending currents have 
drifted them into tJie lower regions of the district where they are 
mixed with the diluvium of the plains. 

Ihrrmedale i'ell.';, cve. 

3. Near the top of Clarainara, one of the mountain crests of 
Borrowdale, and at the back of the Hay Stacks, near the top of 
the ridge between Ihuierdale Head anti Ihiftermere, 1 saw'seve¬ 
ral bowlders which hud been caught, among the serrated edges 
of those rugged elevations. The transported blocks wt.re not 
of a kind to enable one to.point out the spot from which they 
had been drifted ; but their presence was enough to demonstrate 
the former action of violent disturbing forces which had affected 
the highest points of the motiutaiu region. 
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To account for such phenomena as those above described, by 
the bursting of lakes, of the existence of which we have no 
proof; and which, had they ever existed, could only have 
existed at much lower levels, would be to adopt an hypothesis 
contradicted by the very facts which it is intended to explain. 
The condition of the transported blocks, their association with 
others which have descended into the mid region, and their 
identity with many other masses which are imbedded in the 
diluvium of the plains, forbid us to ascribfs their appearance to 
any of the more ancient catastrophes in the physical history of 
the earth. The conclusion then to be drawn from them is 
obvious, and is in accordance with the otlier facts which have 
been stated in this paper. 


Directions in which the Shap Granite has been drifted. 

VII. The great uniformity in the mineralogical character of 
the rocks in many parts of Cumberland, often prevents us from 
ascertaining the direction in which the diluvial bowlders have 
been drifted from their native beds. This ditliculty we do not 
meet with in following the blocks of Shap granite, as they can¬ 
not be confounded with any other rocks in the north of England. 
It has already been stated that they almost cover the ground in 
many places near Shap ; and that they have been lifted over the 
escarpment of the carboniferous limestone, and drifted over the 
hills near Appleby. I may now add, that they have been scat¬ 
tered far and wide over the plain of tlie new red sandstone— 
that they have rolled over the great central chain of England 
into the plains of Yorkshire—that they are imbedded in the 
diluvium on both banks of the Tees—and that a few straggling 
blocks have, if I mistake not, found their way to the eastern 
coast. 

The passage of the same kind of granitic blocks into the 
valley of the Kent is, if possible, still more difficult to explain 
by the operations of any known agent. For the granite only 
exists in situ on the very outskirts of the mountain group, and 
almost abuts against the calcareous zone near Shap wells. Yet 
a set of gorges have been opened out of the higher and more 
central parts of the group, through which the granite bowlders 
have been driven (in a direction exactly opposite to that in 
which they have been already traced), and from which they have 
not only descended in great abundance into the valley of the 
Kent, but have also been drifted into a part of the ridge betw'een 
the Kent and the lime. With these remarks on the extraordi¬ 
nary directions in which masses of Shap granite have been 
drifted from their native bed, I terminate my observations on the 
position and extent of the masses of incoherent detritus which 
je scattered over many parts of our island. 
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Concliidiiig liemarks. 

As the o'cneral result of the facts detailed in this and the prc- 
eediii^jj paper, we may conclude—that the floods which produced 
the diluvial detritus svvc])t over every part of England—that they 
w(;rc; put in rnof.ion hy no jmwers of }ialure noth which we arc 
accjuainted—and that they took jdace during an epoch which 
was posterior to the deposition of all the regular strata of the 
earth, and prior to all known accumulations of alluvial matter. ■ 
We have evidence enough to justify ns in extending; the same 
conclusions to every part of the Ivuropean basin, and there is 
some evidence which makes it probable that they may be 
extended to the remotest parts of the earth’s surface. Indeed 
tlie mighty disturbing forces which produced the accumulations 
of diluvial (h’frilits ])etween the western extremities of Europe 
and Ihe central plains of Asia, must probably have acted with 
sufficient energy to leave some traces of their power over every 
quarter of the globe. On the continent of’America the succcs* 
sion of formations seems to be very nearly the same with that of 
our own country ; and over all the regular strata, there occur in 
many places alluvial and diluvial formations in every respect like 
those of Europe. It is, therefore, to say the least of it, probable, 
that the diluvial phenomena of Europe and America belong to 
tlui same epoch. 

The actual duration of the diluvian era, it is of course impos¬ 
sible to ascertain ; f or as the powers of the agent are unkuow'ii, 
it is obviously impossible for us to form an estimate; of the time 
which w'as necessary to the production of such cflects as are 
visible on tlie earth’s surface. The facts which have been 
detailed seem, however, to make it probable that the floods 
which produced the diluvial gravel were sudden and transient. 

In the present state of our infonnatio!j, we have certainly no 
evidence to prove that all the highest elevations of the globe 
were submerged by the diluvian waters; for the form of the 
great mountain chains may have been produced by some more 
ancient catastrophe, and we have no right to assume the exist¬ 
ence of diluvial deh^itus in parts of the world which have not 
been examined, or which are inaccessible. Wb; have, however, 
direct evidence to piove, that the diluvian floods acted on some 
of the highest points of Europe, and it is probable also that they 
have acted on some of the higlu;st parts of Asia. 

As we arc unacquainted with the forces vvhicli put the dilu¬ 
vian waters in motion, we are also, with very limited excep- 
tions,unable todeterminethe direction in which the currentshave 
moved over the earth’s surface. Many parts of the north of 
Europe seem to have been swept over by a, great current which 
set in from tlie north. In some parts of IScotland there has been 
hew Utlics, VOL. X. 1) 
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a great rush of water from the north-west.* The details given 
above, show that the currents which have swept over different 
parts of England have not been confined to any given direction. 
It may, jierhaps, be laid down as a general rule, that the 
diluvial gravel has been drifted down all the great inclined 
planes which the earth’s surlace presented to the retiring waters. 

That the details given in the preceding papers tend, as far as 
they go, to confirm the general argument of Auckland’s 
keUqince Diluviatuc ” cannot admit of doubt. Indeed, the 
facts brought to light by the combined labours of the modern 
school of geologists, seem, as far as 1 comprehend them, com¬ 
pletely to demonstrate the reality of a great diluvian catastrophe 
during a comparatively recent period in the natural history of 
the earth. In the preceding speculations, I have carefully ab¬ 
stained from any allusion to the sacred records of the history 
of mankind ; and 1 deny that Professor Auckland, or any other 
practical geologist of our time has rashh/ aUempted to unite the 
speculations of his I’avourile science with the truths of re- 
velation.t 

The authority of the sacred records has been established by 
a great mass of evidence at once conclusive and appropriate; 
but dilfering altogether in kind from the evidence of observa¬ 
tion and experiment, by whicli alone physical truth can ever 
be established. It must, therefore, at once he rash and unphi- 
losophical to look to the language of revelation for any direct 
proof of the truths of physical science. Aut truth must at all 
limes be consistent with itself, ’fhe conclusions established on 
the authority of the sacred records may, therefore, consistently 
with the soundest philosophy, be compared with the conclusions 
e.stabiisbed on the evidence of observation and experiment; 
and such conclusions, if fairly deduced, must necessarily be in 
accordance with each other. This principle lias been acted on 
by Cuvier, and appears to be recognizecl in every part of the 
“ Reliquioi Dlluciauad’^ The application is obvious. The 
sacred records tell us—that a few thousand years ago “ the 
fountains of the great deep were broken ^p ”—and that the 
earth’s surface was submerged by the waters of a general deluge; 
and the investigations of geology tend to prove that the accu¬ 
mulations of alluvial matter have not been going on many 
housand years; and that they were preceded by a great ca¬ 
tastrophe which has left traces of its operation in the diluvial 
detritus which is spread out over all the strata of the earth. 


* This is proved in an original and excellent paper, published by Sir James Hall, 
in the Transactions of the Royal Society of Rdinburgh, vol. vii. 

See also the “ Udtqnta' DUuv'itiiKr'' p. ‘201—'205. 

1 Seethe Edinburgh PliiloiophicalJournal, No. 22, p, 304. 
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Between tlieso conclusions, derived from sources entirely in¬ 
dependent of each other, there is, therefore, a general coinci¬ 
dence which it is impossible to .overlook, and the importance 
of which it would be most unreasonable to deny. The coin¬ 
cidence has not been assumed hypothetically, but has been 
proved legitimately, by an immense number of direct oliserva- 
flons conducted with indefatio-able labour, and all tending to 
(he establishment oi the same general truth. 

APPENDIX. 

[ The following account of the drainage oi‘ a part of the fen 
lands bordering on the Wash of Lincolnshire, is principally 
abridged from Dugdale on “ The History of Imbanking and 
Drayninge,” chap. 54 ; and from “ Hadeslade on the Naviga¬ 
tion of King’s-Lynn, and of Cambridge.” It was intended to 
appear in the form of a note to the filth section of a paper in 
the Aiiiiuh of riiilosopht/ for April last; but it was not trans¬ 
mitted to the Editors in time for the press.] 

A short account of the drainage of a part of the feus, bor¬ 
dering on the Wash, during a period within the reach of au¬ 
thentic records, will explain and confirm the assertion in the 
text.^' In the early parts of that period, the drainage was clfectcd 
in the following manner: 1. By the channel of the Witharn, 
which had nearly the same course which it has at the present 
time. 2. By tlie Welland, which, after descending by Stam¬ 
ford, Crowland, and Spalding, united with the waters of the 
(Jlen in the estuary, north of Holland-fcn. 3. By the Nene, 
which, after passing W^uisford and Peterliorough, descended 
by Whittlesea-meer, Ugg-mecr, and Ramsey-mcer to Bemvick, 
where it was joined by the Old West-w ater, one of the branches 
of (he Great Ouse ; from Benwick it flowed on the north side 
of March and Doddington (which stand, iff mistake not, on low 
diluvial lulls) to Hpw'ell, where it wais joined by the Welncy 
river, then the principal branch of the Groat Ouse; and from 
l'[)weU the united waters proceeded directly to Wisbeach, 
aiu'ieiitly called Ouf;ebeach. 4. By the Great Ouse, wdiich, 
after passing Huntingdon and St. Ives, descended to Erith (a 
small village at the SVE. end of the old and new' Bedford 
rivers) when it divided into tw’o branches. One called the Old 
West-water ran to Benwick, as before stated, and there united 
with the Nene. The other branch, now called the Old Ouse 
(sometimes erroneously marked as the Old West-water), de¬ 
scended by Cottenham fen, and was joined by the Cam a few 
miles above Ely. After passing IHy, it was joined by the Mil- 
deuhall river; and it then passed, by the way of Littleport and 


Sec Annals for April, Editor’s note, sect. 5. 
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Welncy, to Upwell; where (as above stated) it joined the 
waters of the Nciie and descended to the sea at Wisbeach. 
5. By the Little Ouse (then a very inconsiderable river), 
which (after passing lirandon, and being joined by some small 
tributary streams from the Norfolk side) fell into the sea a, 
Lynn. In the preceding account, all the old artificial drains, 
and several minute bifurcations of the rivers, after they reached 
the alluvial delta, are intentionally omitted. 

As early as the twelfth century, the accumulations of alluvial 
silt near the mouths of the Welland and the Nene, caused a 
great back-waler; and in the early part of the thirteenth 
century (by the great rise of the fen lands near the coast) the 
out-fall of Ihe waters by some of the old channels entirely tailed. 
During this time, the bed of the Little Ouse, not having been 
silted up in the same manner, was much below the mean level 
of the alluvial della, extending through the mouths of the other 
rivers above mentioned ; and a great drain was consequently 
cut from Littloport Chair to Rebeck, making the first direct 
communication between the Great and Little Ouse. The efiect 
Avas exactly what might have been anticipated. The waters 
which had been pent up at a higher level descended with irre¬ 
sistible force through this new dfain into the channel of the 
Little Ouse, and so escaped into the sea at Lynn. About this 
time the out-fall at Sj)alding had so completely failed, that the 
waters of the Welland found their way through the Catswater 
into the None; and a new direction having been given tt) all 
the currents, in consequence of the channel \vhich Avas now 
opened below the level of the ancient out-fall at. VV^isbeach, 
the united Avaters of the Nene flowed back into the Great 
Ouse through the Old West-Avater, through the Welney branch, 
and through all the other cross drains of the country ; and were 
then conveyed by the new communication into the Lynn river. 
In this way, for many years, nearly all the waters of the alluvial 
delta, south of the Witham, found their Avay into the sea at 
Lynn : and the river, which had formerly run between banks 
Avliich were not more than twelve perches asunder, Avas, after 
the changes above described, more than a mile wide. 

Many attempts Avere made to prevent this great discharge 
of Avaters through the Ouse. In the year several dams 

were constructed near ll])well, to prevent the influx of tin; 
None. But they produced such ruinous effects on many j)arts 
of the marsh lands, and on the banks of the Ouse as far as St. 
Neots, that in 1332 they were ordered to be destroyed. For 
jnany years afterwards, the great drainage of the delta was 
effected nearly in the manner above descrii)ed. 

In the year 14b0, the discharge by the Ouse was partially re¬ 
lieved by a great cut (called Morton's Learn) from Peter¬ 
borough to Guyhirn near Wisbeach. This aa'us intended to 
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convey the waters of the Nene direct to tl\eir old channel at 
Wisbeach, but was never entirely efl'ective before the year 
1638: when Vermuyden, under King Charles I. erected high 
banks on each side of the Lvarn, and opened out a channel to 
the sea. fciJince that time the None has continued to flow down 
to the sea by Wisbeach. 

Notwithstanding the indirect nature of the new drainage 
wliich conveyed the waters of the Welland, the Nene, and the 
Ouse, into the sea by the Lynn channel, the fens appear for 
many years afterwards to have been in a good condition; a fact 
which can only be explained by the low level of the great out¬ 
fall. In course of time, however, the new channels began to 
silt up, and new works became necessary. Of these works, 
the old and new Bedford rivers were tlie most important, ex¬ 
tending from Erith to Salters Lode, a distance of about twenty 
miles. Soon after the year 1()48, when the new Bedford river was 
completed, the waters of the Ouse were shut out by a sluice at 
Eritli from their old channel, so that they did not mix with tlio 
waters of the Cam and its tributary branches, till they had 
been conducted by the new drainage to Salters Lode, 'riiese 
new works appear from the first to have been injurious to the 
natural drainage of the Cam; for the floods of the Ouse by the 
new passage reached Salters Lode much sooner than the floods 
of the Cam; moreover, the bottom of the new J3edford river 
was about eiiiht feet above the bottom of the old Ouse. On 
both these accounts, the banks of the Cam were ])crpetually 
flooded by the back-waters of the Ouse. One great flood of 
the Ouse in 1720, is said to have backed up the Cam for twenty 
days, and to have silted up a part of the old channel below 
Ely, to the thickness of three or four feet. I’hcse ruinous effects 
have been partly counteracted by the erection of diilbrent 
sluices; which, although affording a cure for an immediate evil, 
have ultimately produced the very evil they were intended to 
remedy; for, partly by their agency, the whole bed of the Cam 
is now s*ilted up to the level of the Bedford rivers. 

If such extraordinary elfecls as those described in this note 
be produced by the accumulation of alluvial matter in course 
of a few hundred years, we may be well assured that the whole 
form of the neighbouring coast must have been greatly modified 
by the same causes acting without interruption, and without any 
modification from works of art, for 3000 or 4000 year,-.. 
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.32 

76 

51 

95 

85 

55 

01 

30 

69 

.34-31 

35 

79 

57 

99 

88 

58 

06 

.31 

72 

.35-04 

38 

82 

60 

.3-02 

90 

61 

09 

Aug. ^ 

74 

.35-77 

42 

85 

6.3 

06 

9.3 

(> 1 

11 

” 2 

77 

36.50 

45 

88 

66 

10 

96 

67 

14 

.3 

79 

.37-2.3 

48 

91 

68 

14 

98 

70 

16 

4 

82 

37-95 

51 

94 

71 

17 

'01 

72 

19 

5 

84 

.‘{8-68 

54 

96 

74 

21 

04 

75 

21 

6 

87 

.39-40 

58 

99 

77 

24 

06 

78 

23 

7 

89 

40-13 

61 

.3-02 

80 

28 

09 

81 

26 

8 

92 

40-85 

64 

05 

83 

32 

11 

84 

28 

9 

94 

41-.5.3 

67 

08 

.86 

36 

14 

87 

.31 

10 

97 

42-20 

70 

11 

89 

40 

16 

90 

.3.3 

11 

99 

42-88 

7.3 

14 

92 

. 44 

19 

94 

.36 

12 

4-01 

43-56 

76 

17 

95 

48 

21 

97 

.39 

1.3 

03 

-14-2.3 

79 

19 

99 

5;l 

24 

3-00 

42 

14 

05 

4 1-.S8 

82 

2‘2 

3-02 

57 

27 

0.3 

■14 

15 

07 

45-.53 

8.5 

2.5 

05 

61 

29 

06 

47 

16 

09 

46-18 

88 

28 

08 

65 

.32 

10 

49 

n 

11 

46-.83 

91 

31 

11 

69 

35 

1.3 

.52 

18 

1.3 

47-48 

9 4 

34 

14 

7.3 

.38 

16 

.55 

19 

15 

48-08 

97 

.37 

17 

77 

41 

19 

58 

20 

17 

48-68 

4-00 

.39 

20 

81 

44 

2.3 

(iO 

21 

18 

49-27 

02 

42 

2.3 

85 

46 

26 

6.3 

22 

20 

49-87 

0,5 

45 

26 

89 

49 

29 

l’«6 

2.3 

22 

.50-47 

08 

48 

i 

93 

52 

.32 

69 

21 

24 

51-05 

11 

50 

1 .32 

97 

51 

36 

71 

25 

25 

51-6.3 

14 

.5;{ 

.‘{.5 

4-01 

57 

39 

74 

26 

27 

52*22 

17 

55 

.38 

05 

60 

42 

77 

27 

29 

52-80 

20 

.58 

41 

09 

62 

16 

79 

28 

.31 

.5.3-38 

22 

: 61 

■14 

14 

66 

49 

82 

29 

.32 

.53-89 

25 

1 64 

47 

18 

69 

.52 

85 

,30 

34 

54-40 

27 j 

< 6(i 

50 

2.3 

72 

56 

88 

.31 

35 

54-92 

.30 

69 

53 

27 

75 

59 

91 


X - K 
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Sirius Castor I’rocyou Pollux a Hydr^e Kri^uliis iSl.coiiis 'fiV’lrgiiiis SpiraVirg 
MeaiiARI li. iii. s. h. in. s. Ii. in. s. ti. m. s. li. in. s. Ii, in. s. h. in. s. >1i. m. s. li. m. s. 
iBaa. j 6 a? i!«-ii 7 2s-3o 7 ao 8-4; 7 ;u y is .'•.y-40y .w 2-78 n 40 7'8o n 4i34'9813i.3:)9-r): 


July 1 

+ 0*90" + 1-7.3" 

+ 1*40" + 

1-69" + 

1-5.3" 

+ 1-89" 

+ 2-28" 

+ 2-36" 

+ 2-95 

2 

91 

74 

41 

70 

.5.3 

89 

27 

35 

94 

3 

92 

75 

42 

71 

53 

88 

26 

34 

9.3 

4 

93 

76 

42 

71 

52 

88 

26 

,34 

92 

6 

94 

77 

4.3 

72 

52 

88 

23 

33 

91 

() 

96 . 

78 

44 

73 

52 

87 

24 

.32 

90 

7 

97 

78 

45 

74 

52 

87 

23 

.31 

89 

8 

98 

79 

45 . 

74 

52 

87 

22 

31 

88 

9 

1-00 

SO 

46 

75 

51 

86 

21 

.30 

ST 

10 

01 

81 

47 

76 

51 

86 

20 

29 

86 

n 

03 

8.3 

48 

77 

51 

86 

19 

28 

85 

12 

04 

84 

50 

78 

51 

85 

18 

28 

84 

13 

05 

86 

51 

79 

51 

85 . 

18 

27 

S3 

li 

06 

87 

52 

80 

51 

83 

17 

20 


15 

08 

89 

5.3 

82 

51 

84 

16 

25 

81 

16 

09 

90 

54 

8.3 

51 

84 

15 

24 

80 

17 

iO 

91 

55 

84 

51 

84 

14 

24 

70 

18 

12 

9.3 

57 

85 

51 

83 

13 

23 

7.S 

19 

13 

94 

58 

86 

51 

83 

12 

22 

7T 

20 

15 

96 

59 

88 

52 

8.3 

11 

21 

76 

21 

17 

97 

60 

89 

52 

8.3 

10 

20 

75 

22 

18 

99 

62 

91 

52 

83 

09 

20 

74- 

23 

20 

2-01 

6.3 

92 

52 

83 

08 

19 

7.3 

24 

22 

0.3 

64 

94 

53 

83 

07 

18 

72 

25 

24 

04 

65 

96 

5.3 

83 

07 

17 

70 

26 

26 

06 

66 

97 

53 

83 

06 

16 

60 

27 

27 

08 

68 

99 

54 

83 

05 

16 

68 

28 

29 

09 

69 

2-00 

54 

83 

04 

15 

6T 

29 

31 

11 

70 

02 

54 

8.3 

03 

14 

66 

.30 

.33 

13 

72 

04 

55 

84 

02 

14 

65 

3i 

35 

15 

7.3 

06 

55 

84 

02 

1.3 

64 

Aug. 1 

37 

17 

75 

07 

56 

84 

01 

13 

62 


39 

19 

77 

09 

56 

84 

00 

12 

61 

.3 

41 

21 

79 

11 

57 

85 

1-99 

12 

60 

4 

43 

23 

80 

13 

57 

85 

99 

11 

59 

5 

45 

25 

82 

15 

.58 

8.5 

98 

11 

58 

6 

47 

27 

84 

16 

58 

85 

97 

10 

56 

7 

49 

29 

85 

18 

59 

86 

96 

10 

.55 

8 

51 

31 

87 

20 

60 

86 

96 

09 

54 

9 

53 

.33 

89 

22 

61 

86 

96 

09 

53 

10 

55 

36 

91 

24 

62 

87 

95 

08 

52 

11 

58 

.38 

93 

27 

6.3 

87 

95 

08 

51 

12 

60 


95 

29 

64 

87 

95 

07 

50 

13 

62 

43 

97 

.31 

61 

8.S 

94 

07 

40 

14 

64 

45 

99 

.‘i.3 

65 

88 

94 

07 

48 

1.) 

66 

48 

2-01 

35 

66 

89 

9.3 

06 

47 

16 

69 

50 

0.3 

.38 

67 

H'l 

9.3 

06 

46 

17 

71 

53 

05 

40 

68 

90 

9.3 

06 • 

45 

18 

73 

55 

07 

42 

69 

90 

92 

05 

44 

19 

75 

58 

09 

44 

70 

91 

92 

05 

43 

20 

78 

60 

11 

47 

71 

92 

92 

05 

42 

21 

80 

6.3 

1.3 

49 

73 

9.3 

92 

05 

41 

22 

82 

65 

15 

52 

74 

94 

92 

05 

40 

23 

84 

68 

17 

.54 

75 

95 

92 

05 

39 

24 

87 

71 

19 

56 

76 

96 

91 

05 

3.S 

2.5 

89 

74 

21 

.5!) 

77 

97 

91 

04 

38 

26 

91 

76 

23 

61 

78 

9.S 

91 

04 

3T 

27 

94 

79 

25 

64 

80 

99 

91 

04 

36 

28 

96 

81 

27 

66 

81 

200 

91 

04 

.35 

29 

99 

84 

29 

69 

82 

01 

91 

04 

34 

30 

202 

87 

.32 

71 

81 

02 

91 

04 

34 

• .31 

04 

90 

.34 

74 

85 

04 

91 

04 

33 


--- 

✓ 


> 
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jr ft 
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40 Corrections in Right Ascension of [July, 


Aivturus 

'a l.ilirn: aCor.Hor. i 

iSiTiieiil. 

Aiitiirc*. I' 

.llcrculis aOpliiuclii a 

; Lyi’ie 

y Ai|iiilai 

Mosul AH) h. 

in. li. h. 

III. s. h. 

ni. s. ii 

1 . in. h. m« 8. 1 

li. ni. 6. Ii. 

111. i:. il. 

111, R. 

II. 111. s. 

1H2S. ) 14 7 41-0<: 1441 ll’-aa 15 

If. 1 

.■);j.'ia!)-4:.> i 

16 lb41**v 

17 a 40-44 17 

2(540-02 18 31 1-01 

1937!>(5-f)5 

July 1 

. 2-90" + 

. 3-57" .}- 

3-16" 

f 3-46" 

+ 4-39" 

+ 3-61" + 

.3-68" + 

3-45" 

+ 3-76" 

2 

89 

56 

15 

46 

39 

61 

68 

45 

77 

3 

88 

56 

15 

45 

39 

61 

69 

40 

78 

4 

87 

55 

14 

15 

38 

61 

69 

46 

80 

5 

86 

54 

14 

44 

38 

61 

69 

47 

81 

fi 

85 

54 

13 

43 

38 

61 

69 

47 

82 

7 

84 

53 

12 

43 

38 

61 

69 

48 

84 

S 

83 

52 

11 

42 

.37 

61 

70 

48 

85 

9, 

81 

51 

10 

42 

.37 

01 

70 

49 

86 

10 

80 

50 

09 

41 

37 

61 

70 

19 

87 

11 

78 

49 

07 

41 

36 

GO 

70 

49 

88 

12 

77 

48 

06 

40 

36 

60 

69 

49 

89 

13 

76 

47 

05 

39 

35 

60 

69 

49 

90 

14 

75 

46 

04 

.38 

.35 

60 

69 

49 

91 

15 

73 

45 

0.3 

.37 

34 

59 

69 

48 

92 

It) 

72 

44 

01 

37 

.3 4 . 

59 

68 

48 

93 

n 

71 

43 

00 

36 

33 

.59 

68 

48 

94 

18 

70 

42 

2-99 

.35 

.33 

58 

68 

48 

95 

19 

68 

41 

97 

.34 

32 

58 

67 

48 

96 

20 

67 

10 

96 

.33 

31 

57 

67 

17 

96 

21 

65 

39 

94 

32 

30 

56 

66 

47 

97 

22 

6l 

.38 

93 

30 

30 

50 

66 

46 

97 

23 

63 

37 

!)l 

29 

29 

55 

(55 

46 

98 

24 

01 

36 

90 

28 

28 

51 

65 

■15 

98 

25 

60 

.35 

88 

27 

27 

5.3 

61 

45 

99 

20 

58 

.34 

87 

26 

26 

52 

61 

41 

99 

27' 

57 

.33 

85 

24 

25 

51 

63 

44 

1-00 

28 

55 

.32 

84 

23 

24 

50 

03 

13 

00 

29 

54 

30 

82 

22 

23 

49 

4)2 

42 

01 

.30 

53 

29 

80 

21 

22 

48 

61 

41 

01 

31 

51 

27 

79 

20 

20 

47 

60 

40 

01 

Aog. 1 

50 

26 

77 

18 

19 

46 

- 5!) 

.39 

01 

5> 

48 

25 

76 

17 

18 

45 

58 

38 

01 

3 

47 

24 

74 

16 

16 

44 

57 

37 

01 

4 

45 

23 

73 

15 

15 

43 

56 

.36 

02 

5 

41 

21 

71 

14 

13 

42 

55 , 

35 

02 

(i 

12 

20 

70 

12 

12 

41 

51 ■ 

.34 

02 

7 

41 

19 

68 

n 

10 

40 

53 

.33 

02 

8 

39 

17 

66 

10 

09 

39 

52 

32 

02 

9 

38 

16 

65 

09 

08 

38 

51 

.31 

02 

10 

36 

14 

63 

07 

07 

36 

50 

29 

01 

11 

35 

13 

61 

06 

05 

.35 

48 

28 

01 

12 

33 

12 

(iO 

04 

04 

31 

47 

26 

01 

13 

32 

10 

58 

03 

03 

32 

46 

25 

01 

11 

30 

09 

56 

02 

02 

31 

45 

24 

00 

15 

29 

08 

51 

00 

01 

29 

44 

22 

(M) 

16 

27 

06 

52 

2-99 

3-99 

28 

42 

21 

00 

17 

26 

05 

50 

97 

98 

20 

41 

19 

3-99 

18 

24 

03 

48 

!)6 

97 

25 

40 

18 

99 

19 

23 

02 

46 

91 

95 

23 

39 

Hi 

98 

20 

21 

00 

45 

93 

!)3 

22 

37 

14 

98 

21 

2t) ' 

2-99 

4.3 

91 

92 

20 

36 

12 

97 

22 

19 

98 

41 

<»0 

90 

19 

34 

10 

97 

23 

17 

97 

.39 

88 

89 

17 

.33 

08 

96 

24 

16 

95 

37 

87 

87 

16 

711 

07 

96 

25 

14 

94 

.3.5 

85 

85 

14 

30 

05 

95 

26 

13 

93 

.3.3 

84 

83 

1.3 

28 

03 

94 

27 

11 

92 

.31 

82 

81 

11 

27 

01 

94 

28, 

1 1 

?)() 

29 

81 

79 

10 

25 

2-99 

9.3 

29 

09 I 

89 

27 

79 

77 

08 

23 

97 

92 

30 

07 

88 

25 

78 

76 

06 

22 

95 

91 

31 

66 

86 

23 

76 

74 

05 

20 

92 

90 
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ThirU/seven Prhldpat Stars. 


Ate,in AR 
IlCVi. 


-V .\(juila G A(|iiila; ;i s* 
li. in. s. h. m. s. li. 


h“in'^'s‘ h a’lVKasi 

IN. s. 11 . in. s- li. ji, |,_ 


11)4:.'u-s- 1U4«-13-1’0 « ^o-kl L'os:. L>8 :>I 2i 


-cAiiilroin. 


in.' s. ji . 

‘JJ 47 r>7-fi7 22 .Mi 31(i 23;)!»2l-74 


July 

+ 3-79 

• + 3-80" 


80 

81 


81 

83 


83 

84 


84 

86 


86 

87 


87 

89 


89 

90 


90 

92 

10 

91 

93 

1 

92 

94 

1 

93 

95 

ki 

94 

96 

n 

95 

97 

15 

96 

98 

16 

98 

99 

17 

99 

4-01 

18 

400 

02 

19 

01 

03 

2( 

02 

04 


02 

04 


03 

05 


03 

06 

24 

04 

06 

2.' 

04 

07 

2(; 

05 

07 

27 

05 

08 

28 

06 

08 

29 

06 

09 

3( 

06 

09 

31 

06 

09 

> 

07 

10 


07 

JO 

.5’ 

07 

10 

4 

07 

10 

5 

07 

10 

6 

08 

11 

7 

08 

11 

8 

08 

11 

9 

08 

11 

U) 

08 

11 

1 

07 

II 

12 

07 

10 

13 

07 

10 

11 

06 

10 

15 

06 

10 

I6i 

06 

09 

17 

05 

0<) 

18 

05 

09 

19 

04 

08 

20! 

,04 

08 

211 

03 

08 

22| 

03 

07 

‘I3' 

02 

07 

24- 

02 

06 

25: 

01 

1)6 

261 

01 

05 

27 i 

00 

04 

28. 

3-99 

03 

29| 

98 

03 

30 

97 

02 

31 

96 

01 


4-09" 

+ 3-.45"; 

1- 3-49' 

il 

47 

52 

12 

48 

34 

14 

50 

37 

15 

32 

59 

17 

54 

62 

18 

56 

64 

21 

58 

67 

23 

60 

69 

24 

61 

71 

26 

63 

73 

27 

64 

75 

28 

65 

77 

30 

67 

79 

31 

68 

82 

33 

70 

81 

34 

71 

86 

35 

73 

88 

.37 

74 

90 

38 

75 

92 

39 

76 

94 

40 

77 

95 

41 

78 

97 

42 

79 

99 

43 

79 

4-01 

44 

80 

03 

45 

81 

04 

45 

82 

06 

46 

83 

08 

46 

83 

09 

47 

84 

11 

47 

84 

12 

48 

81 

14 

48 

85 

15 

49 

.85 

17 

•19 

8.5 ' 

18 

.50 

86 

20 

50 

86 

21 

51 

86 

23 

51 

86 

24 

.51 

8.5 

25 

51 

8.5 

26 

51 

85 

27 ' 

51 

85 

28 

52 

84 

29 

52 

84 

30 

52 

84 

.11 

52 

83 

32 

52 

83 

33 

52 

82 

31 , 

51 

82 

31 

51 

81 

35 

.51 

80 

35 

50 

80 

36 

50 

79 

37 

49 

78 

38 

49 

78 

38 

48 

7 6 

39 

47 

76 

39 

46. 

7.5 

39 

46 

73 

39 

45 

72 

;i9 


+ 3-49" 
52 
55 
59 
62 
65 
68 
72 
75 
78 
81 
84 
88 
91 
94 
97 
4‘Ot) 
03 
07 
09 ; 
11 
1.3 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
4.3 
45 
47 
49 

51 

52 

54 

55 
57 
.59 
60 
62 
63 
6 4 
65 

67 

68 

69 

70 

71 

73 

74 

75 

76 

76 . 

77 


19 

96 

22 

3-00 

25 

03 

28 

06 

31 

10 

35 

13 

37 

16 

39 

20. 

42 

23 

44 

26 

47 

29 

49 

32 

.52 

35 

:>4 

39 

37 

42 

60 

45 

62 

43 

65 

51 

67 

54 

69 

57 

72 

59 

74 

62 

76 

65 

78 

68 

SO 

71 

83 

73 

85 

76 

87 

79 

89 

82 

91 

84 

93 

87 

95 

90 

97 

93. 

99 

95 

4-01 

93 

03 

4 01 

05 

03 

07 

06 

09 

08 

10 , 

10 

12 : 

12 

13 

15 

15 

17 

16 

19 

18 

21 

19 

24 

21 

26 

22 

28 

23 

.30 

24 

.32 

25 

3t 

26 ' 

36. 

27 ’ 

38 

28 

40- 

30 

4i2 

31 

44 

32 

45 

33 

47 

31 

48 

35 

50 

35 

51 
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Corrections in llight Ascension of 


[JviYj 

> 

Fce.'isi 

1 I’olaris 

a Arlclis 

1 a Ccti 

Alilebaraii 

CnpcRa 

Ril'd 


aUrioiiis 

Rican ARl .li 

11 *. s. 

ll. III. s. 

ll, ni. s. 

ll. III. s. 

h. Ill, fi. 

h. m. s. 

1 

h. III. K. 

h, in. s. 

ll. in. s. 

icias. ) ,0 

4 14-J 

■i« .'i,H17',‘i 

1 .57 i:»-77 

r;;i 4 J 

' 1 

rt 0 8-UO 5 i:> 14 -JH .l i-i 42-1,7 

Sept. l| -i 

4-;i6' 

f 55'4.‘1'' + 4*72" 

+ .7 72" + 7-56" 

f 4-.72" 

+ 2-78" 

+ 3-63" 

-1- 2-94" 

-^1 

33 

i 65-94 

.75 

i 75 

59 

76 

SO 

66 

96 
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Article VI. 

Astronomical Observations, 1825. 

By Col. Beaufoy, FllS. 

Bushey Heath, near Stanmore. 

Latitude 51® 37' 44*3" North. Ijongitudc West in time 1' S0*93". 

MaySL Lunar eclipse ^ Mn.T, at Bushey. Shadow ill defined. 

Observed Transits of the Moon and Moon-culminating Stars over the Middle Wire of 
the Transit Instrument in Siderial Time. 


1825. 

Stars. 

Transit. 

May 28.. 

— i Virginis.. 

1.311 

17' 

32-37 

28. 

—5Ioon’.s First or West Limb .... 

13 

26 

37-69 

28. 

— 89 Virginis. 

13 

40 

26-31 

2M. 

—317 Virginis. 

14 

01 

2I-77 

29. 

—22 Virginis. 

14 

05 

50-19 

29. 

—38 Solitarii. 

14 

09 

02-69 

29. 

—1 l(i Virginis. 

—Moon’s First or tVest liimb.... 

14 

25 

04-69 

29. 

14 

26 

36-41 

29. 

— 212 Libra- . 

14 

47 

19-70 

30, 

— 19 Scorpii. 

15 

06 

20-0.3 

30. 

— 91 LibrfE . ' . 

1.5 

21 

44-.30 

.30. 

— 5Ioon’s First or M'est Limb. ... 

15 

28 

51-60 

30, 

— S Sc<»rpii . 

1.5 

50 

04-11 

30. 

— Scorpii . 

15 

56 

.39-11 

31. 

— S Scorpii . 

—jp* .Snirpii . 

15 

50 

04-40 

31. 

15 

5r> 

39-42 

31. 

—(1 Scorpii. 

16 

10 

11-88 

31. 

Scorpii. 

16 

15 

10-96 

31.. 

—i Scorpii. 

16 

IS 

40; 18 

.31. 

—It* Opliiu. 

—5Ioon’s First or West Limb .... 

16 

21 

51-02 

31. 

16 

32 

18-56 

31. 

—24 Opliiu... 

16 

46 

20-53 

31. 

39 Ophiu. 

17 

07 

25-46 

31. 

—6 Ophiu. 

17 

11 

21-03 

31. 

—b Ophiu. 

17 

15 

460S 

31. 

—Opliiu. 

17 

20 

49-35 


Article VII. 

Ei'planalion of the Tlieori/ of the Barometrical Measurements of 

■ 'Hca^hU. 

{Continued from vol. ix. p. 438.) 

Of the Density of Atjueoas Vapour in a Vacuum. 

Having filled the lower division (or reservoir) W, of the 
cylindrical vessel C with perfectly water, close the aperture 
X, by screwing inwards the stopper S. The ujtper division V 
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being a vacuum, and quite dry, aflix 
within it by means of the clamp T, 
at any height above x, the cylindrical 
weight, or piston, P, of the specific 
gravity of mercury at 32° Fahr. and 
restore the communication between 
the water and the vacuum by un¬ 
screwing the stopper S. (22.) The 
temperature of the two divisions 
being preserved uniformly and con¬ 
stantly at 50° F. the elastic vapour 
emanating from the liquid will ascend 
through the aperture .r, and instan¬ 
taneously filling the chamber V,will 
press therein in every direction with 
a force determined solely by the 
temperature. The vertical height of 
the piston being 0-4 in. we may 
unclamp it, and although suffered to gravitate freely, it will 
continue perfectly stationary :—a column of mercury at 32° F. 
and of the height of 0*4 in. forming an exact counterpoise to the 
force, tension, or elasticity, of aqueous vapour of the temp, of 
50° F. 

(23.) Provided the temperature of the space continue at 
50° F. the tension of the vapour therein will not be affected by 
an augmentation of the temperature of the liquid in W. 

(24.) 'file weight (height) of the liberated piston being dimi¬ 
nished in any ratio, tin; cu m of force of the vapour would oblige, 
it to ascend until the elasticity of the vapour, decreasing as the. 
volume augmented, would merely support the reduced pressure;, 
but being sustained at its initial force as the space increases, by 
continued supplies from the reservoir of water, it will succeed, 
if not prevented, in forcing the piston completely out of the 
cylindrical vessel C. 

(25.) If we increase in the least degree the compressing 
weight, and suffer it to gravitate, the irho/r of the vajiour will 
be condensed, and regaining in its liquid state the reservoir ^V, 
will allow the pistoil to descend to .r. 

(2().) Repeating our first experiment with a. pressure equal to 
the I’orce of the vapour, if we compel the pisl.on to descend by 
degrees, we shall find that as the space diminishes, the vapour 
occupying that space will be liipsefied without affecting in the 
least the force of the residue. The jiiston will consequently 
remain stationary every time we abandon it solely to its own 
o-ravitating force. 

(27.) If we diminish in any degree the temperature of the 
space containing the vapour, a portion will repass to the liquid 
state: the elasticity of the remainder will be reduced, and. 
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4(> Krplanatioji of the Theory of the [Ju t, y, 

become ilic same as tlmugh it had been formed in that diminished 
temperature. 

(28.) The cliamber V being saturated with vapour of any 
elasticity, cut off tlie communication with the reservoir W, by 
means of the stopper 8. The piston having a pressure equal, or 
superior to the force of the vapour, will, in the former case, 
remain stationary on being liberated : on the latter supposition, 
it will descend, as before, to a:, lirpiefying the whole of the 
vapour. 

(29.) The pressure being inferior in any ratio to the force of 
the vapour, the volume of the vapour will be augmented, and 
its elasticity and deirsity (liminished in the same proportion. 

(30.) The vapour not being in contact with the generating 
liquid, and supporting any pressure whatever, will have its 
volume augmented on being exposed to .superior temperatures, 
at the uniform rate of per degree from 32° F,; wluince its 
diminished density and increased elasticity may be easilv calcu¬ 
lated, In this, and in the preceding case, the space containing 
the vapour is said to be but partially saturated. 

(31.) It is inferred from tlie experiments of Gay-Lussac that 
aqueous vapour is specifically lighfer than dry air of equal elas¬ 
ticity and existing in the same temperature, very nearly in the 
ratio ofbto <S. The temperature of the vapour of the ex[)cri- 
ments being 100° C. (some little inferior to 212° F.) in order to 
prevent the possibility of any portion of the liquid, of which the 
weight had been previously ascertained, remaining unevaporated, 
which might have occasioned the gross(!St errors, the [iressure 
was slightly reduced, so as not to be fully equal to the tension 
of the vapour, or to 30 indies. Saussure, as well as Watt, had 
before estimated the difference to be as that of .a to 7, but as the 
experiments of Gay-l.ussac were made under greater.advantages, 
and subsequent to the discoveries of Dalton, they are undoubt¬ 
edly entitled to the preference. We slionld, however, remark, 
that Lai)lac(! and lliot Inive made usi; of the ratio of 5 to 7 in 
their baromelrical investigations. 

()/'Air eou/aiiUNg o/jneoti-s Viipotir. 

T'he chamber V containing perfectly dry air of an elasticity 
equal to (he pressure of the gravitating wifight P, secure the 
latter by means of the clam[) T, and elfect a communication 
between the dry air and water of the resiu'voir W, by unscrew¬ 
ing tile stoj)[)er S. 

(32.) Xhqxmr of a force determined solely by the temperature 
of the air (supposed to be uniform), rising from the aqueous 
Huid, will gradually, but not instantaneously, dill’use itself 
uniformly within the space occupied by the air, precisely the 
same as in a vacuum. Arrived at the point of extreme satura¬ 
tion, the height of the water, slightly reduced by evaporation, 
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continues unaltered. On restoring the dry air to its original 
volume, Increased in proportion to tlic diminution of that of the 
aqueous fluid, by turning inwards the screw IJ, if we now increase 
the cornpressing weight in proportion to the augmentation of 
elasticity derived from tlic introduced vapour, we shall hud, on 
liberating the weiglit, that it will reuiaiu precisely where we had 
clamped it: the additional ])ressurc compensates the additional 
elasticity, and the original volume, or lieight, remains unaltered. 

(IlJh) Varying the experiment, if we donhlc the pressure now 
sustained by the mixture, the volume will bo found to be de¬ 
creased more than one-half. As the space, or volume, diminishes, 
the vapour existing therein hqueties ami is precipitated. This 
is continued until the elasticity of the air, augmenting as its 
volume diminishes, added to that of the residual vapour, still at 
its initial force, eijual together the doubled pressure. 

(o4.) Troni the former of the two experiments, we learn that 
the same quantity ofva[)our, and of the same force, is formed in 
a given space, uniformly oi’ a given temperature, whether con¬ 
taining dry air, or being a perfect vacuum ; for if we mix erjual 
([uantities of aeriform fluids of diU'erent elasticities, tliey may be 
compressed into the space occiqiicd by one by submitting t liem 
collectively to a pressun; e(pu\l to the sum of their elasticities. 

(do.) Krom the other experiments, it is evident that wlienany 
s[)ace, being a vacuum, or containing dry air of any elasticity, 
is fully saturated with aipicous vapour in contact witli water or 
not, we cannot increase, or otherwise altei' the force of the 
vapour so long as any exists by augmentiug the pressure, or 
otherwise jiartially but not eutir(>ly diminishing the space. 

(dti.) It is also obvious that the maximum <d' the force of the 
vapour existing in dry air will be determined by tin.'temjierature 
of the latter; so that a vohime of vapour gem'vated at a tem))er- 
ature of 50'^ I’, could not possibly exist in its aihifortn state in 
an equal volume of dry air of the temperature of 41)'^ I’. A por¬ 
tion of it would be precipitated, and the elasticity be reduced 
from 0-4 in. to 0'3HS in. 'Die air would now' liold its maximmn 
quantity of vajiour, or be wdiat is termed completely saturated. 

(37.) Saturated air supjrorting any jnessure being ex))Osed, 
when out of contact with water, to any other .s/q><77or temperature, 
or having its pressure W'ill have its volume increased, 

and its density diminished, in the same ratio as dry air. In 
both cases, as well as when the supply of water is cut off before 
the volume of air has aeipiire l the whole of tin; quantity of 
vapour it is capable of cmitaining, the air is said to be but par¬ 
tially saturated, or only to a certain degree. 

Of the llygiomeier. 

(38.) A polished surface of glass, brass, &.c. inferior in the 
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slightest degree to the temperature of the air saturated with 
moisture with which it may be in contact will be perceptibly 
clouded witli light dew. 

(39.) When the air is ])ut pariia/ly saturated, we must conti¬ 
nue to lower the temperature of the polished surface, and mark 
the degree of the thermometer at which the deposition of the 
dew fmt takes place. 

(40.) This temperature is termed the ])oint of condensation, 
dew-point, or constituent temperature of the vapour. 

(41.) The elasticity of the vapour contained in the air is 
understood to be equal to tliat of vapour generated and existing 
in its saturated state in a temperature equal to that of the 
observed dew-point. The hygrometer of Mr. Daniell is an 
elegant, but somewhat expensive instrument, to ascertain the 
temperature of the point of condensation. 

(42.) When the air is not wholly saturated witli aqueous 
vapour, a minute portion of water ol the temperature of the air 
being isolated within it will evaporate with a sensible reduction 
©fits heat, determined by the degree of saturation, temperature, 
&c.; consequently a thermometer having its bulb covered with 
humid bibulous paper, &c. will be observed at a temperature 
inferior to that of the amliient air; which difference, together 
with the other data, easily procured, will enable us to calculate 
the tension of the vapour contained in the air. 

(43.) Hygrometers constructed of organic substances elon¬ 
gating from humidity indicate merely the degree of saturation ; 
yet with this datum in addition to that of the observed tempera¬ 
ture of the medium, we may ascertain the elastic force of the 
vapour with suhicient exactness for barometrical calculations. 

Of the Density of Air contahiing (if/iteons Vapour. 

(44.) The densities equal volumes of different fluids are as 
their weights; and their w'eights, if elastic fluids having the 
same temperature, will be as their elasticities, or the pressures 
they sustain, multiplied by their respective specific gravities, 
determined when their temperatures and cdasticities were the 
same. 

(45.) Ilecollecting that as much vapour is formed in (he same 
space, being a vacuum, or containing dry air, we may readily 
find the density of air wholly or partially saturated with mois¬ 
ture comparc'.d to that of dry air supporting the same [)rcssurc, 
aiid existing in the same tmnpcraturc, by adding together the 
weights of the vapour and that of the dry air of the mixture, 
'file elasticity of the dry air being 15 inches, and that of the 
vapour 10 inches, the observed pressure w'ould be equal to the 
sum of their elasticities, or to 25 inches. Calling 1 the weight 
of a cubic foot of dry air of this latter pressure (25 inches), an 
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equal volume of the dry air of the compound would weigh 


1A of 1, or.0-60 

The cubic foot of vapour supporting the remaining pres¬ 
sure (10 inches) would weigh a ofof 1, or.0*25 

Sum...... 0’85 


The densities being as tlie weights, the moist air would be 
specifically lighter than dry air under the same observed pres¬ 
sure in the ratio of 85 to 100. 

(46.) Were the density of aqueous vapour equal to that of dry 
air, the density of the mixture would not differ from that of dry 
air alone, observed under the same pressure ; but being a 
lighter, we must reduce in the same ratio what would have been 
on the former supposition its proportion of the total weight of 
the compound, equal to its proportion of the elasticity of the 
Avliole (or i-" of 1). 

Example .—Density at 25 inches.. 1*00 
Deduct A of of 1. .. O’ 15 

0*85 as before. 

But this method of expressing the ratio of density of dry to 
moist air has the defect of not exhibiting- the value of their dif- 

^ o 

fcrcnccin the most striking point of view, and would intolerably 
encumber and embarrass our calculations. VV^e shall hnd it 
more convenient and intelligible to indicate at what (superior) 
temperature the density of dry air would be equivalent (or be 
reduced) to that of moist air observed under the same pressure. 

'I'o render the proposed method the more intelligible, we shall 
contine our calculations in the first instance to air in a state of 
complete saturation. Suppose, for example, that we had 480 
volumes of dry air of a density, which we will call 480, at the 
temperature of 32° F. when supporting the pressure of 30 inches 
of mercury ; re([uire<l to know at what other (superior) tempera- 
turij the density would be equal to that of saturated air support¬ 
ing f he same presfiurc, and existing in a temperature of 00° F. ? 

Calculation, 

f at 32*00° F. volume 480*00 Density 480*000 
Dry air) 90*00 538*00 428*253 

I 99*78 547*78 420*598 . 

Saturated air at 90°. Dew-point 90°. (Force of the vapour 
1*43 inch.) Density per formula 420*598 (or 428*253 minus a 
ofv,4Vo of 428*253). 

Hence the density of saturated air observed at a temperature 
of 90° F. and under the pressure of 30 inches of mercury, is 
precisely equal to that of dry air under the same pressure, and 

h^eui Senesf voL. x. • r: 
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of the temperature ofOU'bi'^ F. Had we substituted the ratio of 
5 to 7, as <>iveii by Saussurc and Watt, the temperature would 
have come out y7’4°. 

Entering the following table with the degree of temperature 
indicated by a thermometer in contact with saturated air sup¬ 
porting a jn'essure of ;>() inches, we have but to add to the 
observed temj)erature the corresponding equation, given in 
degrees and tenths, and tlic sum will indicate the temperature at 
which the density of dry air under the same pressure will equal 
tliat of iJie saturab'd air. When the pressure diftl;rs from 30 
inches, multiply the equation by 30 inches, and divide the ])ro- 
duct by the observed pressure, 3'he error in deject resulting 
from this approximative method will not exceed one-third of a 
degree in any case within the limits of barometrical observa¬ 
tions. 

'J'a/de of Efjnaiions /'or mini tiled Air.— Preamre 30 Inches. 


Tc-nip. 

Add 

Tc 

Add 

Teni]). 

Aild Tt-iiip. 

Add 

Toiap. 

AddiToiip. 

Add 

Ti'iiip 

Add 

0° F. 

()-4 ’ 

l.-J 

()•()•- 

2()° F. 

l-0'> 80" F. 

1.70 

.52« F, 

2-7'’ 05 

4-2° 

7,so F. 

0 7- 

1 


11 

()-7 

27 

11 

10 

1-7 

58 

2-8 

00 

4 4 

70 

(i-0 

o 

()-4 

15 

0-7 

2S 

1-1 

11 

1-8 

5 4 

2-0 

07 

40 

SO 

71 


0-1 

Ui 

0-7 

20 

1-2 

■12 

1-8 

55 

8-0 

Oh 

4-7 

SI 

7-8 

t 

(M 

17 

0-7 

80 

1-2 

18 

10 

50 

81 

00 

4-0 

82 

7-(i 

.'l 

()■:) 

IS 

0-8 

81 

1*8 

41 

2-0 

57 

8-2 

70 

5-0 

S8 

7-,s 

U 

()•:, 

la 

0-8 

l82 

1-8 

45 

‘2-1 

5S 

8-8 

71 

5'2 

S4 

8-1 

7 

()•:. 

20 

O'.S 

8,‘J 

1-8 

10 

2-2’ 

50 

8-5 

7‘2 

;)• 1 

-<5 

8-.8 

8 

o-x 

21 

0-fl 

;n 

M 

17 

2-2 

00 

8-0 

7.3 

5-0 

80 

8-0 

!) 

o:; 

‘22 

0<» 

85 

11 

ts 

2 8 

01 

8-7 

71 

5-8 

S7 

h‘0 

1(1 

()-(i 


()•!) 

80 

1-5 

10 

2-4 

02 

8 0 

75 • 

0-0 

S8 

0 2 

] 1 

()•« 

2-1 

10 

87 

1-5 

50 

2-5 

68 

4-0 

170 

G-2 

SO 

0-5 

I.? 

Ofi 

25 

1 0 

8M 

5-0 

51 

2-0 

'01 

41 

177 

0-4 

00 

0’8 


We must now propose a case of ww pnrlialh/ saturated with 
aqueous vapour, the pressure being as before 30 inches, Uie, 
temperature 90*^, and the dew-point of the vapour 70°. 

Calcalalion. 

C at32*()0° Volume 4>S()-00 Honsily 480’000 
l)rvair4 UO’OO 53.S-00 . 428-253 

L 95-23 543-23 424-131 

Moist air at 90'-'. Dew-point 7()°. (Force of the vapour 
0-77 i)i.) Density ])cr formula 124-131 (or 428-253 l of 

oI'428-2o3). 

I he density ol the moist air is cunsec^mmtly ecpuvalcnt to that 
of dry air of the leui[)erature of95)-23°. 

With some trilling sacritice to accuracy, the preceding 

table will also serv(i to determine the (.‘(juations for air not con- 
t.-iiining its maximum quaiitity of humidity. Enter the table 
with tire observed diav-jroint (70"), instead ol’ the degree of 
temperature indicated by the detached thermometer (90°), and 
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add the corresponding equation (o°) to the temperature of tire 
air (90°); and their sum (95°) will denote the temperature 
required. In the extreme case before us the discrepancy falls 
short of a quarter of a degree,—a quantity much inferior to the 
probable error of observation. 

In case (he construction cf the hygrometer should be such as 
to indicate merely the degree of saturation, lind by the table 
the ecjuation f<»r satmated air at the observed temperatme, vind 
reduce the quantity in ])roportion. The correction at ()0° for air 
two-thirds saturated with moisture, and su})j)orting a pressure of 

inches, W'ould be equal to of d'()°, or to 12’4°. (See tlie 
tables given at the end of the hist volume of the I’raile de l*hi/- 
■sifjue by M. Biot, to reduce the degrees of saturation of the hair 
hygrometer of Saussure to the degree of tension of the vapour 
existing in the atmosphere.) 

In the barometrical table of Mr. Daniell before alluded to are 
given llie densities of saturated air at different temperatures 
under the pressure of ihirf i/ inches; but as no allusion is made 
to any correction for difference of pressure, and as the calculation 
illustrating the table is worked without introducing one, we 
must necessarily conclude that Mr. Daniell conceives the den¬ 
sity of saturated air of any given temperature, supporting the 
])ressure of 80 inches, to be specihcally lighter than dry air of 
that pressure in the same ratio that saturated air of the same 
temperature under any other pressure is specifically lighter than 
dry air supporting that other pressure. To prove the incorrect¬ 
ness of the idea, let us find the density of a stratum of saturated 
air supporting a pressure of 80 inches, and that of another stra¬ 
tum under the pressure of 15 inches, the temperature of both 
being 90° F. 


Density of dry air at 30 inches.I'O 

Ditto at 15 inches. O’o 

Density of saturated air at 30 in.. 0*876245 
Ditto at 15 inches. 0*430149 


Had the ratio been constant, the density of the saturated air 
at 15 inches would have been 0*4381225. It is evident that as 
the stratum under the lesser pressure contains a greater propor¬ 
tion of the lighter fluid, it must be specifically lighter than dry 
air in a greater ratio than the stratum suj>porting the heavier 
pressure. 

When the force of the vajjour rising from the surface of a liquid 
freely exposed to the atn)osphere equals the pressure of the 
latter, ebullition ensues. Consequently if we note the tempera¬ 
ture of the liquid, or that of the vapour immediately above its 
surface when the ebullition is perfect, we may find by tin' 
tables giving the force of aqueous vapour at difl'ereut tempera 
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tures, the value of the atmospheric pressure, or height of the 
barometer. The objections to the method in regard to accuracy 
and convenience are, however, too serious to induce the observer 
to adopt it as a substitute for the latter instrument. 

(To be continued.) 


Article VIII. 

A Jjet ter from Dr. Black to James Smithson, Esq. describing a 

very sensible Balance. 

DEAR SIR, Edinburgh, Srpt. 18, HDO. 

I HAD the pleasure to receive your letter of the 9th. The 
apparatus 1 use for weighing small globules of metals, or the 
like, is as follows : A thin piece of fir wood not thicker than a 

shilling, and a foot long, of an inch broad in the middle, and 

~ at each end, is divided by transverse lines into 20 parts; 

that is, 10 parts on each side of the middle. These are the 
principal divisions, and each of them is subdivided into halves 
and quarters. Across the middle is fixed one of the smallest 
needles 1 could procure to serve as'an axis, and it is fixed in its 
place by means of a little sealing wax. The numeration of the 
divisions is from the middle to each end of the beam.. The ful¬ 
crum is a bit of plate brass, the middle of which lies flat on my 
table when I use the balance, and the two ends are bent up to 
a right angle so as to stand upright. These two ends are ground 
at tlie same time on a flat hone, that the extreme-surfaces of 
them may be in the same plane ; and their distance is such (hat 
the needle when laid across them rests on them at a small dis¬ 
tance from the sides of the bfeam. They rise above the surface 
of the'table only one and a half or two-tenths of an inch, so that 
the beam is very limited in its play. 


The weights I use are one globule of gold, which weighs one 
grain; and two or three others which weigh one-tenth of a grain 
each ; and also a number of small rings of line brass wire made 
in the manner first mentioned by Mr. Lewds, by appending a 
weight to the wire, and coiling it with the tension of that weight 
round a thicker brass wire in a close spiral, after which the 
extremity of the spiral being tied hard with waxed thread, I put 
the covered wire in a vice, and applying a sharp knife which is 
struck with a hammer, I cut through a great number of the coils 
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at one stroke, and find them as exactly equal to one another as 
can be desired. Those T use happen to be the l-30th part of a 
grain each, or 300 of them weigh 10 grains; but I have others 
much lighter. 

You will perceive that by means of these weights placed on 
different parts of the beam, I can learn the weigiit of any little 
mass from one grain or a little more to the of a grain. 
For if the thing to be weighed weighs one grain, it will, when 
placed on one extremity of the beam, counterpoise the large gold 
weight at the other extremity. If it weighs half a grain, it will 
counterpoise the heavy gold weight placed -at 5. If it weigh 
ol a grain, you must place the heavy gold weight at .5, and 
oiie of the lighter ones at the extremity to counterpoise it; and 
jf It weighs only 1, or 2, or 3, or 4-lOOths of a grain, it will be 
counterpoised by one of the small gold weights placed at the 
first, or second, or third, or fourth division. If on the contrary 
it weigh one grain and a fraction, it will be counterpoised by the 
heavy gold weight at the extremity, and one or more of the 
ligh ter ones placed in some other part of the beam. 

This beam has served me hitherto for every purpose; but had 
I occasion for a more delicate one, 1 could make it easily by 
taking a much thinner and lighter slip of wood, and grinding 
the needle to give it an edge. It would also be easy to make it 
carry small scales of paper for particular purposes. 

VVe have no chemical news. I am employed in examining 
the Iceland waters, but have been often interrupted. I never 
heard before of the quartz-like crystals of barytes aerata, nor of 
the sand and new earth from New Holland. Indistinct reports 
ol new metals have reached us, but no particulars. Some fur¬ 
ther account ol these things from you will, therefore, be very 
agreeable. Dr. Hutton joins me in coraplinients, and wishing 
you all good things; and 1 am. Dear Sir, 

Your faithful humble servant, 

Josneii Black. 


iVo/c by Mr. Smidison ,—The rings mentioned above have the 
defect of their weight being entirely accidental; and conse¬ 
quently most times very inconvenient fractions of the grain. I 
have lound that a preferable method is to ascertain the weight 
ol a certain length of wire, and then take the length of it winch 
corresponds to the weight wanted. If fine wire is employed, a 
set ol small weights may be thus made with great accuracy and 
ease. Inconvenience from the length of the wire in the higher 
weights is obviated by rolling it round a cylindrical body to a 
rino-, and twisting this to a cord. 

I his little balance is a very valuable addition to the blowpipe 
apparatus, as it enables the determination of quantities in the 
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experiments with that instrument, which was an unhoped-for 
accession to its powers. 

Dr. Hlack mentioned to me its having been used by an 
assayer in Cornwall, to whom he had made it known; and I 
have since heard, from another person, of an assayer in that 
county, who, finding the assays he was employed to make, cost 
him more in fuel than he was paid for them, had contrived means 
of making them at the blowpipe on one grain of matter. I pre¬ 
sume him to have been the same Dr. Black had spoken of. 

London, Maif 12, 1826. 


Article IX. 

Notice on the Diluvium of Jamaica. By H. T. De la Beche, 
FRS. &c. (Read at the Bristol Philosophical Society, 
May 12, 1825.) 

Any addition to our information respecting diluvium cannot 
be without interest to geologists, more particularly when it is 
derived from countries far distant from those which have been 
previously examined. Prof. Buckland’s distinctions between 
diluvium and alluvium are too well known to require any expla¬ 
nation. That objections have been raised to these distinctions, 
and the discoveries connected with them, is most certain ; but 
as Prof. Sedgwick very justly observes (Annals of Phihsophi/, 
April, 1825), the greater part of the objectors are undeserving 
of any animadversion, as they appear entirely ignorant of the very 
elements of geology, and far too imperfectly acquainted with the 
facts about which they write to have it in.their power to turn 
them to any account.” In this class may not unfairly be placed 
the work which a writer in the Quarterly Journal of Science very 
gravely informs us is masterly!! 

The following observations were made during a residence in 
the Island of Jamaica from December, 1823, to December, 1824. 
The first district which 1 shall notice is the great plain of 
Liguanea, upon the lower part of which the Q'ty of Kingston is 
situated. This presents an inclined surface, falling gradually 
from a height of about 750 feet (where the plain abuts against 
the mountains bounding it on the N) to the sea. This plain is 
almost wholly composed of diluvial gravel, consisting of the 
detritus of the Jainaica mountains, and evidently produced by 
causes not now in action. 


Sea - Kingston 


h.'JTR:?-.-.-..-.:. 



B 



Sea level 




Tlie above section will explain better than words the manner 
in which the diluvium (A) abuts agaiustihe St. Andrew’s moun¬ 
tains (B). The latter are coniposed ol‘porphyry, syenite, green¬ 
stone, brownish red porphyritic conglomerate, siliceous sand¬ 
stones, shales, and coal, that resemble our coal measures, with 
red sandstones and conglomerates ol‘ an older date resting upon 
transition rocks. Rounded portions of all these rocks compose 
the gravel of Liguanea 5 the pebbles are not in general very 
large ; Idocks, however, of siliceous sandstone, and of consider¬ 
able dirnensiojis, are found near the Hope estate, the property 
of i.he Duke of Buckingham. 

The Hope river, with the Mammee river which falls into it, 
drains a considerable portion of the St. Andrew’s inounluius, and, 
when the waters are low, loses itself among the Liguanea 
gravels, at that part of its course where first (putting the rocky 
defiles of the mountains it enters upon this diluvial plain ; but 
when the river is sw'ollcn by heavy tropical rains, it becomes a 
torrent of considerable magnitude, rushing with gre-rat force 
tJircmgli tlic defile nhich opens upon the plum, by the. continual 
recurrence of which it has excavated the gravel to a considerable 
dcptli; so that in fact the causes now' in ae.tion tend to destroy 
tile gravel ])lain rather than form it. Tlie section of diluvial 
gravel made by the river near the Hope Tuveni, eaiinot he. less 
than between 300 and dOO in <h*pth, and (he lave-ru itself is, 
according to the havouictrical measiu’emcut 1 made, (iOS feet 
above the level of the sea. ’fhe diluvial gravel rises some 
height above the tavern. 

Ih'ocecding up the Hope Valley, a part of the road displays a 
section of diluvium (the rounded rock pieces of which are. large), 
resting upon a projecting ])ortit)n of the mountain that rises 
about ()()0 feet above tin; bed of the river. 


In addition to the Hope liver, uunicrous gullies formed by 
lieavy tropical rains, cut, the diluvial plain of Liguanea in various 
direi'.lioiis, so that far from lieing formed by the waters which 
now descend from the mountains, evtay slrea.ni tliat traverses it 
tends to destroy it, and carry the gravel into the sea. 

Tills jilain descending gradually to the sea, and being jiro- 
tected from the ravages of tlie latter by the I'alisades, a sand 
Inmk extending several miles from Pori, lloval to the main land, 
alluvial matter is deposited on parts of the shore, more particu¬ 
larly between Kingsloii and Port Henderson, on which mangrove 
trees aiar uuiuerous ; in fact these trees arc extremely well calcu¬ 
lated for tlie accumulation ofalluviuni, their long stilt-like rtjots 
collecting mud and other matters togcllier, and then prolccting 
Avliat they have collected from being washed away liy any 
violent rush of water, the numerous roots breaking its force. 

It is almost impossible to stand upon the gravel plain of Ligua- 
iiea without feeling convinced that it could not have been 
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formed by any causes now in action, but that the porphyry, 
greenstone, and other pebbles, which constitute, with a few clay 
and sand beds, the mass of the plain, were derived from the 
Jamaica mountains in the same manner, and at the same period, 
as the numerous European tracts of gravel, which have resulted 
from the destruction of European rocks, and which contain the 
remains of elephants, 5cc. It is true that bones have not yet 
been discovered in the Jamaica gravels, but it should be recol¬ 
lected that the opportunities for such discoveries arc by no 
means so abundant as in those countries where gravels are 
extensively used for roads ; the climate moreover is such, that 
few are tempted to risk their health by prosecuting researches 
of this nature beneath a tropical sun. 

The diluvial plain of Liguanea is continued westward through 
the low lands of St. Catherine and St. Dorothy ; sands and clays 
are more abundant in the latter districts, but in other respects 
the diluvium is the same. The sections afforded by the rivers 
and gullies are of considerable interest, though I nowhere 
observed one so deep as that of tlio Hope River. 

To the westward of the above-mentioned plain, biitsej)arated 
from it by a range of low white limestone hills, is anotlier great 
plain forming the ])arish of Vere, and the lower part of that of 
Clarendon ; it is surrounded by white limestone, hills and moun¬ 
tains* on all sides but on the S and SW, where it is washed by 
tile sea, with the exception of the space occupied by Portland 
Ridge. 

The greater part of this plain is diluvial, consisting of gravels, 
clays, and sands; the former is princij)ally composed of jiorphyry, 
greenstone, and other trap rock pebbles, which are all most 
probably derived from the destruction of part of the St. John’s 
and Clarendon mountains. 

Many fine sections of tliis diluvium are afl’orded by the Rio 
Minho, which traverses it nearly through its whole length, as 
also by numerous deep gullies: it is easy to remark here, as in 
the case of Liguanea, that the causes now in action tend to 
destroy this plain, and are altogether inadeqvf^te to its formation. 

It is remarkable that though this diluvium is nearly surrounded 
by hills and mountains of the white limestone formation, very 
few fragments of it are to be discovered in the gravel, arising 
probably from its being less hard than the porphyry and green¬ 
stone, and, therefore, less able to resist any vioient attrition 
than the latter. 

* It is sufficient at present to observe, that the Jamaica wliite limestone formation 
consists of compact white limestone beds, resembling die compact varieties of die Jura 
limestone; these beds are often of very considerable thickness, and are associated with 
sorter limestones (even in some places resembling chalk), white marls, and thick beds of 
red sandstone and marl. The wl.ole formation cannot be less than iJOOO feet thick in 
some place.s, and contains fossils, which are, however, very rare in it, of a tertiaiy 
character, such as cones, ccritliia, nuniniulitcs, &v. 
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Beneath this diluviinn, but above the white limestone forma¬ 
tion, an ambiguous conglomerate occurs, vvJiich, from the supe¬ 
rior degree of its consolidation, it seems difficult to refer to the 
diluvial period; the pebbles, however, very closely resemble 
those which are ccu'tainly the products of that geolooic.d era. 
The Vere plain, like that of St. Dorothy and biguanca, is 
bounded, where it touches the sea, by alluvium and mangrove 
tre(!s. 

'I’herc arc otluu’ diluvial districts in .lamaica ; the above are, 
however, sufficient for niy present purpose, which is merely to 
show that tin; diluvium of .lamaica has been produced by similar 
caus(!S with the diluvium of Ihnope, which latter 1 have had 
opportunities of examining in the British Isles, I’rance, Italy, 
(lennany, ikc. 

As connected with this subject, it may be as well to notice 
the valleys formed in the white limestone hills and mountains: 
these present the usual varieties observed in other parts of the 
world; vet instances arc rare in which water will be found to 
iluw tbrouLili them; the white limestone formation is in fact 
extremely cavernous, and the rains that fall, which, it. is well 
known, arc very heavy in the tro])ics, are received into innumer¬ 
able sink holes and cavities, and disappear; sometimes, hut 
rarely, again rising and flowing for a short distance, again to he 
swallowed ii]). The districts oeenjued hy^ this cavernous limc- 
stoue are very extensive, and their places are generally shown 
on a gmd map of .lamaica by a want of rivers; whcrcias the 
latter are ahmidant among the other rocks, lic-re we have 
instances of valleys, several of which arc of very considerable 
depth, without running’ waters in them; thev could not, tliere- 
foie, he formed by the waters which now traverse them, since 
there art; none which do so : these valleys, then, are conijjletely 
opposed to the theory that valleys owe their origin to the 
streams or riveis which now run through them. 


A valhiy of denndution is s(!en at VVilliamsfield (the property 
ol’ land liarevvood) in St. Thomas in the V'^alc. The caps of the 
liills, or rather mouiitain.s, on either side arc formed of white 


limestone in nearly horizontal beds ; these rest on por[)hyritic 
and other trap rocks forming the bottom of the valley in which 
the Bio d’Or flows, 'fliis valley is, therefore, similar (as fur as 
resjUicts denudation) to the valleys formed in the green sand ami 
lias near Lvme, aiid the 'gieensand and new red sandstone near 


Sidmouth ; for Uuue would appear no more V(‘ason to doubt that 
the white limestone near Williamsfitdd had once l)ecu j(nned by 
strata now swept away, than tliat the green sand of the hills in 
tlu' nclglihourhood of Sidmouth and Lyme had once been cou- 


tinuons. 


During my residence in Jamaica I visited, among other 
eavc'rns, that most celeln’atcd, which is named Portlaiul Cave, 
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from being situated in Portland Kidge, Verc. The following is 
a section of part of this cave, in which two or three circuru- 
stances deserve attention, as they cannot fail to remind the reader 
of some of Prof. Bucklaiid’s cavern sections. 



A stalagmitic floor (A) rests upon a fine silty clay (B), the 
depth of which I could not ascertain ; one or two large stalac¬ 
tite columns ajrpear also to rest upon the clay ; but of this I am 
not certain; the heat, in fact, was so oppressive (from being 
near the surface) during the time I visited it, that I was prevented 
from remaining long in the cavern. 

This cave is situated on the side of a hill, and is a short dis¬ 
tance from the sea, but sulliciently elevated above it to })revent 
the possibility of the clay being derived from it at its present 
level. The crust of stalagmite is of suflicient thickness to show 
that it must have taken a long time to form. I did not observe 
any bones beneath it, and am now sorry that proper search was 
not made, as the depth of the silty clay has not been ascertained, 
and as it might contain bones. 

Portland Cave has been visited by hundreds of persons, most 
of whom have written their names on almost every accessible 
portion of it: the floor, therefore, cannot be expec.tcd to be in 
the condition in which it was first discovered, and it would be 
difficult to say how far tlie stalagmitic crust might have 
extended. The portion that 1 observed wivi not largo, and is in 
itself of little importance; but it becomes interesting as con¬ 
nected with the sections of caverns, beneath the stalagmitic 
doors of which bones have been discovered. 
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Article X. 

On the Genus Ursus of Cuvier, with its Divisions into Subgenera. 

By John Edward Gray, Esq. FGS. 

(To the Editors of the Annals of Philosophy.) 

(jENTli£31EN, lirilish Museum. 

hiNNAUTs placed in the genus Ursus the whole of the heel 
walking carnivorous animals; hut the modern zoologists have 
reduced it to those of his genus which have one or more small 
distant false grinders between the true grinders and the canine 
teeth ; therefore restricting it to Ursus Arctos and Maritimus, 
the only two species known in his time. But by the exertions 
of travellers we have become acquainted w itli six other species, 
which most authors have found very diflicult to characterise, or 
tliey have at least been involved in considerable obscurity from 
the want of observing and comparing them together. 

Having lately had the opportunity of examining six species 
alive, three of winch are at present in the menagerie attached to 
the Tow'er of London, and the rest moving about the cormtry in 
the caravans of the itinerant tixhibitors, 1 have been enabled to 
divide the genus into sections, whi(;h I hope will facilitate the 
knowledge of the species. 

The divisions may be regarded as subgcnera; like most natu¬ 
ral groups they are each conlined to jrarticular parts of the 
globe, with a few exceptions, which may he explained by consi¬ 
dering the confusion that has hitherto existed regarding their 
spei'ies : thus Desmarest, when he placed India among the 
habitat of the common bear, appears by his description to have 
confounded the Malay or long liped bear with that species. 

I propose to divide the genus into 

I. '/'hose which have short conical recurved claws, adapted for 
clitnbini>'. 

'I'his group may be considered as the type of the genus, audit 
contains the 

1. European Hears, which have convex foreheads and long 
heels, as 

1 . Ursus Arctos. Idn. Si/st, Nat. i. jS allnda. 

2. Ursus collaris. F. Cuvier, Mannn. Lithog. 

8 . * - Pyreniacus. F. Cuvier, Mamin. Lithog. 

The tw o latter may be only varieties of the former species, 
and Ursus Tibethianiis may, perhaps, be more properly referable 
to this group. ? 

2. The American Bears, with Hattened foreheads and short 
heels, as 

4. Ursus Americanus, Pallas. U. gularis, Geoff. 
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The cinnamon, or yellow bear, of Cattou’s animals, and the 
chocolate bear, both of which are alive in the Tower, may, per¬ 
haps, be considered as varieties of this species 5 but I regret 
that I am not enabled to verify this fact, as 1 have never seen 
either a live specimen or skull of the type of the species, which 
would have enabled me to speak with more precision. 

II. I'/iuse which have long compressed claws, Jitled for dig^ 


iftng. 

This group contains throe sections, all which differ consider- 
ably from the type of the genus, but the centre one particularly, 
as may be judged from the fact, that it has over been placed in 
u dilfereiit part of the system. 

3. The Great American Hear, wliich agrees with the other 
American bears in their general form, butditllns from them in its 
longer heels, arc very large nearly straight claws, as 

Ib'sus, lerox, Desni. Ih’sus cinereus, Ik hnribilis, (W. 


'fhe grisly l)car of Lewis and ('lark’s Travels. Danis ferox, nob. 
This species is very distinct from the two presumed varieties 
of the other American species, jiext to which it is placed in the 
Tower, where it has been kept for 15 years, as is w'cll known 
to most of the visitors, by the name of ()ld Martin : it is upwards 
of seven feet long, and exceedingly strong; but it is obedient to 


the keeper, and sits upon its haunches when desired. 
This animal exhibits in a remarkable manner the 


fastidious¬ 


ness of zoological artists. It lias been in this country for many 
years, and most of the animals which surround it in the above- 
named collecition have been published two, and some even three 
times over, while this has never even been drawn. I cannot 
find that any figan; has been published of it- on the Continent, 
which is not to be wondered at when we consid(:r its habitation. 


Mr. Say, in his excellent account of the animals collected in Mr. 
.lames’s interesfing d'ravels to the llocky Mountains, refers to 
uligmx; b;'longing to that work, which may be in tin; American 
edition, Init it is certainly not to be found in the J'higlish one. 
This section will form a very distinct subgenus, for which I pro¬ 
pose the name of Danis. Clinton consideijed it to be the recent 
stale of ]\li’ga/oin/x uf.leferson, but INlr. (’uvier has referred the 
latter animal to Ins genus Megatherinm; but as it is probable 
that it will at least form a distinct genus, I cannot use the above 
expressive name for the recent animal, as it has been preoccu¬ 
pied for the fossil one. 

d. ’I'he yJsialic .Hears, which have very long, extensile, and 
exceedingly mobile lijis, narrovv, long, and extensile tongue, very 
broad and rather depressed heads, and are usually of a dark 
brow’ll colour, w ith a white forked mark ujion their chest, as 

1 , Prochilus labiatus, noh. Ursus labiatus, Cuv. Bra- 

dy[)us ursinus, Slune. Prochilus. Jlliger, Me- 

lursus. Mei/er, Chrondorhynchiis, Fischer. 
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2 . Procliiliis Malayanus, mb. T'^rsiis Malayaims, 
liajfics. 

3. IJr.susTebotbianus. F. Cuv. Manun. hitliog. 

The specimen of the first described sjjecies of this division 
was destitute of cutting teetli, and was, therefore, against the 
('xample of Linnieus himself, placed with the Bradypi, the only 
genus possessing canine teeth and grinders, and wanting the 
cutting teeth, under the name of Jjiui/ifpus ursinus, or Ursine 
Slolh. The illustrious Illiger, not knowing that the cutting 
teeth had been destroyed, but aware that, it hud nut the habits 
<d’ the sloth, by its external organisation, formed it into a genus 
distinct from tliem under the name of Prochilns. Moyer, luigard- 
less of the name of Illiger, gave it the name of Mcliirsus, and 
I'ischcr in his Zoognomia tliat of Chroudt/i'hi/inhus. It was 
Buchanan, in his Travels in the Mysore, that first pointi'd it out 
as being a bear. This group forms a very distinct subgenus ; I 
should, therefore, recommend the adoption of tiie former name 
of llliger’s, on account of its aptness and priority for the whole 
group. 

I have seen four specimens of the Fioe/iHiis itibiulus^ all of 
which had their cutting teeth destroyed; but whether it was 
done before tlu'.y arrived in this country, or by the showmen to 
make them sloths, and thus agree with their bills, 1 know not, 
nor could ever discover. 

The Malai/ liciir is, very remarkable for the depressed form of 
its body, and its low manner of walking; for its body (when in 
contineinent at least) nearly touches the ground, and its fet't are 
uncurved so as nearly to touch I'ach other. It was first described 
by Sir {Stamford Ivallles in the Linnean Transactions, and figured 
by Mr. (hitiith, from a drawing liy my friend ^Major Hamilton 
Smith, after a stiilfed specimen in the ^luseum, wliieh was jire- 
sented to that establisinnent by Lady Banks; and again by him 
in his Translation of Cuvier’s /\nimal Kingdom, from an excel¬ 
lent drawing by Landseer, after the specimen at present alive in 
the Tower; but the attitude of neither of the plates gives the 
peculiar appearance df the animal when it walks—a p(;culiarity 
to be observed, but not so fully developed in the Brsus labiatus. 

The Malay Bear has the very peevdiur depressed broad- 
rounded head, the thin lengthened snoul, very long, extensile, 
narrow tongue of the Prochilus labiatus, with wbieh it was con¬ 
founded by the showmen when it was first brought alive to this 
country.’^ I have not been able to lenni if tlie same peculiari¬ 
ties are found in the Tibetli Bear, as I only knew that species 
from the figure and description of Mr. Predt ric Cuvier. 1 have, 
therefore, placed in this section with a mark of doubt. The 


• And this species has hcen confounded together on the Continent. 
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latter species agrees with the rest of the section, in having the 
white mark on the neck, but this character is also found in the 
European species. 

The peculiarity of the nose and lips is found in a slight degree 
in the American Bears, especially the Visashorribilis\ but I have 
not observed it in the common brown bear. 

Dr. Leach figured the skull of the Malay Bear from the spe¬ 
cimen in the Museum, if 1 recollect rightly, under a new generic 
name ; but I can neither find the skull, or a copy of the litho¬ 
graphic plate : the former might have been given by Sir .Joseph 
Banks for his private collection; and with regard to the latter, I 
do not much regret its scarcity, as it would only l)e adding 
another name to the numerous synonyma already given to the 
subgenus to which it belongs. 

Ill. Those species 'icIhc/i hove rather short nneurved clairs, 
and broad hairy paws for suimniing : they are usually of a white 
colour, and have long heads, and several false grinders in the 
space between the canine and grinding teeth, as the tSen Bears. 

Ursus Maritinius, Lin. nob. Thalarctos polaris. 

1 have heard several zoologists observe, that they believe there 
are two species confounded under the name of the Tolar Bear; 
but I have examined several skulls, and seen three living speci¬ 
mens, all of which certainly belonged to one species. 

This species forms a very distinct subgenus on account of its 
habits, colour, the form of its skull, and the number of its fiilse 
grinders. I propose to designate it with the luiniG ot' Thalarctos. 


Article XL 
Analyses or Books 

Philosophical Transactions of the Royal Society of London, for 

1824. Part'11. 

The following papers are contained in Lhis part of the Phi- 
losojdiical Transactions:— 

XI. Some curious Tacts respecting the Walrus and Seal, dis¬ 
covered by the Kvamination of Sjn’cimens brought to England 
by the difcrcnl Ships lately returned from the Polar Circle. By 
Sir IL Home, Bart. VPUS. in a letter addressed to Sir 11. 
Davy, Bart. Pres. RS. 

Some account of this communication will be found in the 
Annals for April 1824, in the report of the proceedings of the 
Boyal Society, p. .407. 

All. Additional Erperimeals and Observations on the AjipH- 
cation of Electrical Combinations to the Preservation of the 
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Copper Sheathing of Ships, and to other Pur^wses. By Sir H. 
Biivy, Bart. Pres. RS. 

This valuable paper was given entire in our number for 
April last. 

XIII. On the Apparent Direction of Et/cs in a Portrait. By 
W. H. Wollaston, M D. FRS.and VP. 

As it would be impossible to convey a satisfactory knowledge 
of the contf-nts of this curious explanation of an interesting 
(|uestion in perspective, without giving the beautifid engravings 
by which it is illustrated, in which the skill of the President of 
the R<iyal Academy has been exerted ; we must refer such of our 
readers, as may be jmrticularly interested in the subject, to the 
original communication: the following extracts, however, em¬ 
brace the chief points of inquiry, and will indicate the nature 
of the explanation. 

“ When w e consider the precision, with which w'e commonly 
judge whether the eyes of another person are fixed upon our¬ 
selves, and the immediatcne^s of our jierception, that even a 
momentary glance is turned upon us, it is very surprising that 
die grounds of so accurate a judgment are not distinctly known, 
and that most persons, in attempting to exjilain the subject, 
would overlook some of the circumstances by which it will 
appear they are generally guided. 

Though it may not be possible to demonstrate, by any de- 
ci.sive e*X])eriment on the eyes of living persons, what those cir¬ 
cumstances are, still we may find convincing arguments to prove 
I heir influence, if it can be shown, in the case of portraits, 
(hat the same ready di^cision we pronounce on the direction of 
the <'yes is founded in great measure on tlie view of parts 
which, as far as 1 can learn, have not been considered as as¬ 
sisting our judgment. 

‘‘ Ibevious to a full examination of this fpiestion, one might 
imagine that the circular form of the iris would be a suflicient 
criterion of the direction in w'hicli an eye is looking; since, 
when the living eye is pointed to us, this part is always cir¬ 
cular, but cannot appear strictly so, w'hen turned in such a 
manner that w e view it with any degree of obliquity. But, upon 
farther consideration, it is evident that we cannot judge of 
exact circularity with sufficient juecision for this ])urpose, even 
when the whole circle is fully seen, and in many cases we see 
too small a portion of the circumference of the iris to distinguish 
whether it is cinmlar or elliptic. 

“ IMorcover, in a portrait, although the iris be drawn most 
truly circular, and consequently will appear so when we have a 
direct view of it; still, in all oblique ])usilions, it must be s(‘en as 
an ellipse. And yet the eye, as is well known, apparently con¬ 
tinues to look at the spectator, even when he moves to view 
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thnm very obliquely, and sees tliein of a form most decidedly 
elliptic. 

The reason why the (^yes of a portrait seem to follow us 
will be Jiereaftcr considered, but cannot be rightly explained, 
until the circumstances on which apparent direction in the front, 
view de[)end.s, are fully understood. 

“ Tf we examine with attention the eyes of a person opposite 
to us, looking hori/ontally within about twenty degrees on 
either side of us, we find that the mostperce])tible variation in the 
appearance of his eyes, in consequence of their lateral motion, 
is an increase and decrease of the white parts at the angles of 
each eye, dependent on their being turned to or from the nose. 

“ In the central position of an eye, the two portions of white 
are nearly ctpial. lly this e(jnality, we are able to decide that 
a person is hxjking neitlier to his right nor to his left, but 
straight forward in the direction of his nose, as index of the. 
general position of his face. 

“ If, on the contrary, lie turn his eyes to one side, we are im¬ 
mediately made sensible of the change by a diminution of the 
white, of the eye on that side to which they turn ; and by this 
test alone we arc able to estimate in what degree they deviate 
in direction from the face to which they belong. 

“ Ihit iheii’ direction willi reference to ourselves is perh'cfly 
distinct from the former; and in judging of this, it seems pro¬ 
bable that, even in viewing real eyes, we arc not guided by 
the eyes alone, but arc unconsciously aided by the concurrent 
()ositioii of the entire luce; for in a portrait, the clhict of this 
I'urthcr condition admits of Ijeing proved by a distinct and 
decisive e\j)eriment. 

“ 11 a pair of ey<.'s bo drawn with correctness’, looking at the 
spec.tator, at such modera.t(,‘ deviation from the general-position 
of the face as is usual in the best portraits, unless some touch 
be added to suggest tin; turn of face, the, direction of the eyes 
seems vague, and so nndetennined, that their direction will 
not appear the same to all persons; and to the sajue person 
Ihey may be made a))pear directed either to him or from him 
by l.lio addition of other I’eatures strongly marking tliat essen¬ 
tial circumsi.auce—the position of the face.” 

Dr. \\h)l!aston then. ])roceeds to explain tlie illustrative 
engravings already mentioned, which completely establish his 
positions, and gives the subjoined remarks on a collateral sub¬ 
ject at. the conclusion of the j)ap(‘r. 

“ With this previous knowledge of the inlluenco which the 
general perspective of the lace in a portrait has upon the apparent 
direction of the eyes, we shalk be [)rc‘parcd to examine why, if 
they look at the spectator Avlieii Im stands in front of the picture, 
they followq and appear to look at him in every other direction. 
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If we consider the effect produced by our change of position 
with reference to any other perspective drawing, we find a 
similar permanence of apparent position of the ol)jects repre¬ 
sented with respect to ourselves, and corresponding change of 
direction w'ith reference to tlie plane of representation, or to 
the room in whicli it hangs; and we shall be able, in this case, 
distinctly to trace its origin in the simplest principles of per¬ 
spective drawing. 

When two objects are seen on the ground at <lifi'ercnt dis¬ 
tances from ns in the same direction, one will appear, and must 
be represented, exac-tly above the other. The line joining them 
is an ii])right line on the [)lane of the picture, and represents a 
v(;rtical plane passing through the eye and these objects. When 
objects that arc at different elevations, arc said to be in a line 
witli us, the strict meaning is, that they are so placed that a 
vortical ])lanc fnjin the eye would pass through them. J\ow, 
since the upright line (drawn or supposed to be drawn on the 
plane of tlte picture, and rej)res(!nting a vertical plane) will be 
seen upright, however far we move to one side, and will con¬ 
tinue to represent a vertical plane, it follows that the same set 
of objects, even in the most oblique direction in which the re- 
])resentation can be viewed, arc still in the saun^ vertical plane, 
and couse([uently will seem still to he in, a line with us, exat'tly 
as in the front view; seeming, as wo move, to turn round with 
us, from their first direction, toward any oblique position that 
we may choose to assume. 

“ In portraits, the phmuonicna of direction witli reference to tlic 
spectator, and corresponding change of apparent position in 
spac(* when he moves to either side, depend precisely 
on tile same principles. A nose drawn directly in front 
with its central line upright, continues directed tothi! spectator, 
though viewed obliijuely. Or, if the right side of the nose is 
represented, it must appear directed to the right of the spec¬ 
tator in all situations; and eyes that turn in a due degree from 
that direction towards the spectator, so as to look at him when 
viewed in front, will co\itimie to do so when viewed obliquely. 

XIV. Further Particulars of a Case of Pueitmalo-Thorax. 
By John Davy, MD. FKS. 

A brief abstract of this communicalion will he found in the 
Anna Is for May 1824, p. 888. 

XV. On the Action, of Jin cl i/ divided Flalinunt on (lascan^ 
Mixtures, S;c. By Dr. llenry. 

(liven at large in onr last number. 

(To he cun I III tied ) 
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Article XIL 

Procecflitigx of Philosophical Societies, 
llOYAL SOCIETY. 

June 2.—A paper was read, entitled, Microscopical Obser¬ 
vations on the Materials of the Brain, Ova, and Testicular 
Secretions of Animals, to show the Analogy that exists between 
theni j by Sir Jwerard IJome, Bart. VPRS.” 

June ‘J.—The following papers were read : 

Description of a Method of deleriiiiiiing the Direction of the 
Meridian; by John Pond, Esq. b'ilS. Astronomer Royal. 

Further Researches on the rreservation of JMctals by Electro¬ 
chemical Combinations ; by Sir Humphry Davy, Bart. PRS. 

la this paper Sir 11. Davy enters into a minute detail of the 
causes which operate in producing foulness, as it is called, or 
the adhesion of weeds and shell fish to the copper of ships. 
This he attributes to a crust of carbonate and submuriate of 
copper, and carbonate of lime and magnesia, which gradually 
fix upon the sheathing, and which by rendering the copper in the 
surrounding parts positive, occasions its corrosion, so that ships 
are sometimes found, in the -common course of wear, foul in 
some parts, and tlu; cop[)cr worn in holes in other parts. 

Ho conceives that proper protection, if not in excess, by pro¬ 
ducing a similarity oi' electrical state or of disposition to chemical 
change in every part of the copper, will prevent the rapidity of 
its wear without giving it any disposition to foulness; but if iron 
or zinc are used in such (piantitios as to save all the ro/iper, then 
they will increase the disjiosition of that metal to become 
covered with weeds and shell fish, except in cases of rapid 
motion, such as in steam boats, where the chemical action of sea 
water ii))on copper may be entirely prevented without the possi¬ 
bility of the copper becoming 1‘oul. 

The President describes a number of experiments which show 
that the most rapid motion does not interfere with the principle 
of protection. He describes the relations of this property of 
elect rochemic.al agency to the conducting' powers of metals and 
of fluid comluctors; and he show's that a certain contact with 
fluid conductors, even upon a small scale, is sufficient to enable 
oxidable metals to jireserve more difficultly oxidablc metals ; and 
that slight chmnical changes arc sufficient for the effect. Iron 
in a solution of brine which contains no air is very slowly acted 
upon, and yet iron in brine in one cup will preserve copper in 
sea water in another cup, provided they are connected by a 
moist thread of cotton. He points out the limits to this kind of 
action, and illustrates it by a very curious experiment. If of two 
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vessels containing salt and water connected by moist cotton, and 
forming an electrochemical series by means of zinc and iron, a 
few drops of solution of potash or soda be poured into that con¬ 
taining the iron, the action of the iron on the sea water will be 
diminished; but the copper will still be protected; but if the 
solution containing the iron be made alkaline to any extent, the 
copper v.’ill begin to corroilc, and the iron will become the electro¬ 
negative metal. 

Sir TIumphry ends this paper by the important practical con¬ 
clusion, that cupper may be preserved by nails, or masses oi 
7.inc or iron placed u/u/cr tlic sheathing; and tluit in this way 
there is less loss of the oAidable metal, which is partly revived 
upon the interior of the copper, so tliat the same metal will act 
tor a long tinm, and thus protectors may be applied to save the 
whole or any portion of the copper without interfering vvitli the 
external surface of it, and without the dej)ositioii of any matter 
likely to cause adhesion. 

Jmte 1().—MM. Bessel, bmeke, brcsiiel, and Brongniart, and 
Count Chaptal, were elected boreigii Members; M. (Jlarke, 
Bs(j. was admitted a Fellow of the Society; and portions of the 
Ibllowlng papers were read ;— 

On some new (Jompouiuls of Carbon and Hydrogen, and on 
c(!rtain other Products obtained timing the Decomposition of 
Oil by ll(!at; by ]M. Faraday, FRS. 

Accounted'the Uej)etitiou of iM. Avago’s Experiments on the 
Magnetism developed in various Substances during the Act of 
Rotation; by (J. Babbage, Estp FRS. and J. F. \V. llerschel, 
Esep Sec. RS. 

Experiments on Magnetism produced by Rotation ; by S. 11. 
tdirisl.ie, Estj. MA. FRS. 

On the Annual Fariat.iou of some ofthc principal (ixedlxtars; 
by John Pond, Estp FRS. 

.l)(;scriptiuii of an inij)rovcd Hygrometer; by Mr. T. .lones : 
communicated by C'apt. Kator, I’RS. 

On the Nature of the Function of Mortality, and on a new 
Mode of determining ihe Value of I.ii'o Contingencies; by 
Benjamin Compertz, Estp FRS. 

The Society then adjourned to the 17th of November next. 


LINNEAX SOCIETY, 

March 15.—“ Read a paper from R. A. Salisbury, Esq. 
FRS. FJ,S, tkc. on the Trichomancs e/egaiis of Mr. Rudge’s 
Vlunl(& GifiaiKC. it appears that M. Bury de St. Vincent as¬ 
serts in the bth vol. oi the I)iclioiniaire Cla.'^sit/ae d'[iisioirc 
Nalurcllcy under the article FougerCy that Mr. Rmlge’s plant 
t. .35, is composed of two species of dili’ereut genera, one of 
which Mr. Bory proposes as a Feea, and the other, as cousti- 
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tilting a new i^cniis, under the name of Jlymenostachys. Mr. 
Salisbury, however, insists, that M. Bory’s assertions are devoid 
of any Ibnndation, and he attributes his criticisms to an igno¬ 
rance of the Lai in language. In contirmation of this opinion, 
Mr. S. exhibited tlie specimen itself from which the figure had 
been drawn, that he might ailbrd ocular demonstration that it 
consisted of one individual. 

“To corroborate this opinion, he adduces the testimony of 
Professor Hooker, who, in his r>2d plate of his Pxotic Florae 
refers to Mr. Rudge’s figure, and gives a coloured one of 7'. 
chgunsy the involucrum of which contained ripe capsules. 

“ 'fhe (.piestion being a matter of reference to the Society, the 
Vice President namecl Mr. Pd ward Forster, Mr. Bicheno, and 
Mr. Menzies, to investigate the matter, and report thereon, in 
pursuance of a byc-law of tin; Society.’’ 

A])r}l 5 .—A valuable present of stulfcd birds and fishes was 
received from tlapt. King, collected by him in his late expedi¬ 
tion to explore the north-west (a^ast of New Holland. 

“ The committee appointed at the preceding meeting made 
their report relative to Mr. Salisbury’s paper on Trickomanes 
c/egans ; and stattal that the plant Avas represented to have been 
gathered in Guiana, by M. Martin, and to have been purchased 
by Mr. Rudge. It belongs to the genus Frichomancs of Smith. 
M. L)Ory asserts that the spike dt'seribed as the mature fructifi¬ 
cation, is of a totally dilierent structure from the others, which 
are regarded as immature. It appears that Hooker did not 
doubt the fidelity of Mr. Rudge’s plant, though his own figure 
supports i\f. Jlory’s oj)inion, inasmuch as the fronds there deli¬ 
neated dilfer from those in Mr. Rudge’s figure. 

M. Poiret has described, and M. Desveaux has both described 
and figured, the plant which corresponds with the fructification 
supposed to be mature. VV eber and Mohr have also the same 
sj)ecies. 

fn the Banksian and Mr. Brown’s collection, were found 
several specimens of each of the two plants, alleged by the 
h’rench author to be confounded in all stages of fructification. 
In every instance the Committee found the barren frond of 
Mr. Rudge’s s])ecimen combined with the frmdification which 
he calls the young; and as constantly the frond, figured by 
Hooker, with the spike which is said to be mature. 

d'he s[)ecimen itself was also subject to their inspection; and 
upon a minute examination of it, they were satisfied that it was 
composed of two individuals. They therefore reported that M. 
Bory appeared to them to be justified in his conclusions 
It was added, that they thought it but justice to Mr. Brown to. 
say, that Mr. Salisbury was correct in stating that M. Bory 
had fallen into the error of making Mr. Brown adopt Willde> 
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now’s arrangement ol' tlie Ferns, wliereas Mr. Brown’s Avork 
made its appearance in the same spring, but before Willdeuow’s, 
and liis arrangement is materially dillerent.” 

A farther portion of Dr. llamilton’s Commentary on the 
third part of the llotiwi Malahnricus was also read. 

ASTRONOMICAL SOCIETY. 

May 13.—The reading of JMr. Henry Atkinson’s elaborate 
communication on the subject of Refraction was concluded. 
Jn the course of this paper the author has collected and ar¬ 
ranged a great variety of ineteorological observations, made in 
dillerent seasons, and at ditlerent parts of the world, for the 
purpose of enabling him to ascertain the mean temperature at 
the equator and in ditlerent latitudes, as well as the law of 
variation in the temperature of the air at dillerent heights 
above the level of the sea. Iwom these data he has deduced 
formulai, by tlic use of which the, computed and observed nuaan 
temperatures in any given place, or at any given height, ap¬ 
pear to agree in a remarkable manner. His next inquiry is, 
to ascertaiu the law by which the he.ighL and the e/uslirify of 
the air is connected; and akvA the ndation between the elasti¬ 
city and density at any given height. 'Fhese in(|uiries are 
guided by observations and exjieriments that have l)i;eu made 
and published by men of eminence in this department of 
science. The reasoning and deductions are founded on ao 
knowledged facts; and hypothesis furnislics no [lart of the data 
Irom which the* tables, Ibunch'd on these investigations, are 
computed. Astrotiomical observations supply no portion of the 
materials which form the basis of the computations, Imt all 
the results are obtained by formula) depending on optical prin¬ 
ciples; so that the near agreement of the quantit ies contained 
in these tables (when jiroperly collected') witli those given by 
the most ajiproved modern tables <d’refract ion proves that the 
various formuhe by which these quantities wiue. obtained are 
founded in nature, as well as happily applied. The atmosjjliere 
is divided into a variety of strata, and each stratum Itas its 
appropriate formula foFdetermining its share of mean refraction ; 
and when the dillerent portions bc.donging to the dillerent strata 
are put together in succession, they constitute such an ar 
rangement of quantities as proceed by a regular gradation, or 
very nearly so; and nothing but a close exanunation of the 
dili'erences can detect that the whole succession has not di - 
pended on one continued formula. Besides the atpnisjiheric 
refractions adapted as corrections for celestial observations, 
the author has applied one of his formula) successi ully to de¬ 
termine the terrestrial refraction as it has refertmee to two 
objects standing in different elevations ; so that wh(;ther this 
memoir be considered as a meteorological, goodetical. or astro- 
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nomical communication, it cannot but be regarded as copious, 

elaborate, and interesting. 

Tlicre was also laid before tlie meeting an account of obser¬ 
vations made at Paramatta, in New South Wales, by Major- 
(lon. Sir Thomas Brisbane, K(fB. Governor, See.; communi¬ 
cated in a letter to Prancis Bailey, Plsq. President of this 
Society. These refer to the solar eclipse on January 1, 1824; 
to several occultations of fixed stars by the Moon; to stars 
observed with the Moon near her parallel; to observations 
before and after the superior conjunction of V'^enus with the 
v!?un, .luly and August 1824; to observations on the planet 
Uranus near the opposition in .Inly 1824; and to observations 
on two comets, one of which was not observed in Europe. 

Next there was read a report On the Properties and Powers 
of an Altitude and Azimuth (Jircle constructed by J{. Trough- 
ton, and divided by T. .lones; drawn up by the Rev. W. Pearson, 
LLl). J^’RS. and Treasurer to this Society, 'fhe peculiarities 
o( the construction of this tine instrument cannot be adequately 
described in an abstract. But some estimate may be obsi rved 
of its accuracy from stating, that by comparing the ntenit latitude 
ot South Kilworth Rectory (laheestershire) with each and all of 
sixteen se[tarate determinations, it does not differ more than one 
second and one-tenth from the extreme latif,ude ; that the true 
oblifjuity of the ecliptic at the December solstice 1824, as de¬ 
termined by this instrument, was 28^ 21' 44'',01 ; while the 
mean ofthc determinations of Dclambrc, Brinkley, and Bessel, 
is 28° 27'44",bb. Observations on the pole-star, and another 
determination (d' the obliquity of the ccli[)tic, by a method sug¬ 
gested by Dr. iJrinkley, serve still further to confirm the charac¬ 
ter of the instrument for accuracy, ami the .value of such an 
instrument when used by a skilful, scientific, and experienced 
observer. 

The reading was commenced of a paper On the Construct ion 
and I'seof souKi new Tables for determining the apparent place 
of about 8000 jirincipal fixed Stars ; drawn up, at the recpiest of 
the Council, by the President. 

June 10.—The reading of Mr. 1’. Daily’s introduction to the 
new Tables for detcirmining the apparent places of 3000 fixed 
stars, was resumed and completed. This cojjious introduction 
commences with a historic sketch of the most important tables 
which have hillierto been published for similar [uirposes ; none 
of which, however, are so extensive as the tallies to which the 
present paper is introductory. They conqirehend, first, all stars 
above ihojiflh magnitude wherever situated ; secondly, all the 
stars, not less than the sixth magnitude, situated within 30° of 
the eiinator; thirdly, all the stars, not less than the seventh 
magnitude, situated within 10° of the c<7//i//c. 

After a few general observations, Mr. Daily speaks insucces- 
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sion of the distinct topics of aberrationy annual precession, and 
nutation; exhibiting the analytical forniulac which have been 
proposed for the computation of their respective values at any 
time, past, present, or future; assigning the reasons for the 
adoption of those values of the constants which he has preferred ; 
and so transforming the several formula}, as to facilitate and 
effect their reduction into one class of comparative simplicity, 
which forms the basis of the tables themselves. Thus the total 
corrections for right ascension and declination respectively, 
assume the forms 

A a = A « + B + C c 4- D r/ 

AS = A a' -f B // + C t'-f 1) d' 


where the (juantitles denoted by a, b, c, d, and the accentuated 

b'y c', d', are constant for each star, wliile the (juantities A, 
B, C, D, are common to every star. The quantities A, B, are 
rendered equally constant for all the stars by tin} assumption ol 
a fictitious year, commencing at that moment when tlie Sun’s 
mean longitude at (freenwicli at mean noon on Jan. 1, is ‘28B'; 
which is, therefore, assunierl as the tabular dale, and the mode 
of adopting it to the current dab; is explained. 

The author then explains the arrangement and use of the 
tables. The general catalogue of the stars is arranged in the 
order of the right ascensions, and reduced to Jan. 1,1880. The 
left hand page is confined to the right ascensions, the right hand 
page to the declinations, (Jol. I, on the left hand, exhibits tlu‘ 
numbers of the stars. Col. 2, the names; to which are prefixed 
I'lamstead’s numbers, and the letters of the alpliabet, by which 
they are usually clistiuguished. (’ol. 3, denotes the magniludes 
of the stars, (’ol. 4, AR in time, for Jan. I, 1330, Col. o, the 
annual preiaisslou In lime. The remamiug columns contain the 
logs, of n, b, e,d, each previously divided by 1.3 to reduce them 
to time. 

On the right hand page, Col. 1 is the same as Col. I on the 
left hand. Col. 2, exhibits the deelinalions of the stars, Jan. 1, 
1830. Col. 3, anndal precession. Cols. 1, .3, 0, 7, the values ot 
a', I/, c', d'. Then there are two columns headed B and B, de¬ 
noting the corresponding numbers in the catalogues of llessel 
and Piazzi respectively; while the last column is reserved for 
those which are to be found in llevelius, Lacaille, iNlaycr, 
Zach, &,c. 

There are several subsidiary tables which INlr. Baily also 
succinctly explains; and he further developes the principles of 
correction for proper motion, &c. when necessary. 

The general rule for the use of the tables is this; viz. Take 
out from the general catalogue, and opposite the given star, tho 
logaritluu'^ of rq h, <■, d, and a\ //, /, (i, witji fheir proper signs ; 
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And from the subsidiary Tables I. and II. opposite the given day, 
the logs, of A, li, C, D, with their proper signs; which must be 
written down under the preceding logarithms : then add each 
pair A,; B,/>; &c. together; and lake out respectively the natu¬ 
ral nmubers corresponding to the sum of the two logarithms ; 
and observing that the signs only affect the resulting natural 
numbers, im^orporate them by addition or subtraction accord¬ 
ingly ; the amount will be the total correction required; tliat 
arising from //, h, c, (1, being the correction in All; that, from 
//, (/, d', the correction in Declination. 

The tables are arranged to i/icau solar time, which, it is 
presumed, will extend their utility. And it may be observed, 
that, by way ariijicial memory to facilitate the recollection of 
the precise subject to which each column refers (as in B for 
diessel, P for Piazza, already mentioned), Mr. Baily has made 
A B rejiresent the (juautity by which the A B erralion is deter¬ 
mined, C the quantity by which the pre C essiou is determined, 
and D that by which the D cvialioii or Nalalioti is determined. 
These contrivances, though avowedly subordinate, will not be 
des[)ised by those who know how much the pursuits of science 
are at all times promoted by the introduction of a happy techni¬ 
cal mnemonics. 

After tin? reading of this elaborate and interesting paper, the 
Society adjourned to Friday the 11th of November next. 


Article XIII. 

SCIENTIFIC NOTK’ES! 

<Tl EMISTIIY. 

1. Preparation of pure Potash. 

Mr. Donovan proposes the following as a more easy method 
of obtaining pure potash than the methods commonly employed. 

The crystallized bicarbonate of potash of the shops is to be 
purified by dissolving it in water at the tenqierature of 100°. 
The saturated solution must be filtereil and poured into a flat 
dish, and placed before the fire; in a few hours a crop of crys¬ 
tals of the pure bicarbonate will be obtained. The crystals may 
then be rinced with a very small quantity of water, and dried on 
blotting jiaper. 

I'lie crystals are now to be dissolved in water, and boiled with 
their own weight of hydrate of lime for 15 minutes ; the solution 
is then to be filtered in the usual manner.* We have thus at 


* In our next we shall give a description of the siiujilc but ingenious apparatus 
invented by Mr. Donovan ft»r lilteiing Milutions out of contact with the aUnospliere— 
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once a solution of pure potash, without the additional trouble of 
evaporation and solution in alcohol; and we obviate the recon¬ 
version of the alkali into carbonate, which always happens dur¬ 
ing the evaporation in the conunon process, unless the tedious 
and troublesome method of evaporating without contact of the 
atmosphere be adopted, in which case silver vessels become 
necessary. 

As a test to ascertain whether or not a solution of potash be 
perfectly caustic, chemists make use of a dilute acid; but this 
method gives no information unless the acid be added in excess. 
A small (piantity will only displace the carbonic acid from one 
portion of j)Otash ; but the remaining imrtion will unite witli the 
liberated acid so as to prevent any appearance of etibrvescence. 
'rims an alkali that is in fact partly carbonated will not be 
aflect{;d apparently by the affusion of a small quantity of a test 
acid.—(Dublin Philosophical Journal.) 

2. Ai cou/it of Mr. DaUoiLS Process for determining the Value of 

Indigo. • ■ 

In order to find the value of any sample of indigo, Mr. Dalton 
directs us to take one grain carefully weiglnal from a mass finely 
pulveris(.‘d. Put this into a wine glass, and drop two or three 
grains of concentrated sulpliuric acid upon it. Having triturated 
them well, pour in water, and transfer the coloured liquid into a 
tall cvlindrical jar, about one inch inside diameter. When the 
mixture is diluted with water, so as to show the flame of a candle 
through it, mix the licpiid solution of oxymuriate of lime with it,, 
agitating it slowly, and never putting any more in till the smell 
of the preceding portion has vanishorl. 'Hie liquid soon becomcif 
transparent, and of a beautiful greenish yellow ajipearauce^ 
After the dross has subsided, the clear liquid may be passed off, 
and a little more water put into the sediment, with a few drops, 
of oxymuriate of lime, and a drop of dilute sulpliuric acid ; if 
more yellow liquid is produced, it arises from particles of indigo 
which have escaped the action of the oxymuriate before, and 
must be added tq the rest. 'I'iie value of the indigo Mr. Dalton 
considers to be in jiroportiou to the quaiitily of real oxymuriate 
of lime necessary to d(!stroy its colour, lie is of opiaiiui also 
that the value may be well estimated by the (piantity and inten¬ 
sity of the amber-coloured liquid which the indigo proiluces, 
which is found independently of any valuation of the oxymuriate 
of lime. The Ibllovving results obtained wdth several .samples 
show' the great value of this method. 

Oxymuriate of' lime used to 
de.stroy its colour. 

Precipitated and sublimed indigo 140 grains 
Flora indigo... 70 
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Another sample.70 grains 

Two other indigos.00 

Two other samples.50 

Another sample.40 

Another sample.30 or 35 

Mr. Dalton is of opinion that to destroy indigo by oxymuriatic 
acid, twice the quantity of oxygen is necessary that is required 
to revive it from the lime solution. See Manchester Memoirs, 
New Series, vol. iv. j). 437, 438, 430.—(Edin. Jour, of Science.) 

Mijneualogy. 

3. On the Geological Situation of the Beri/1, discovered in the 
Count!/ of Down. By Sir Cliarles Ciesecke. 

This substama^, which had been discovered some years ago 
in the county of W^icklow, in Indand, in a coarse granular gra¬ 
nite, has also been found lately in the county of Down, between 
Kilkeele and Newcastle, fifteen miles from Rostrevor, where it 
occurs in a coarse granular granite, which is more or less decom¬ 
posed. It is very remarkable that this granite bears an extraor¬ 
dinary resemblance to the granite of Adontschelon, in Dauria, 
in which the beryls arc Ibund there, it is of a perfect crystal¬ 
line structure, all its constituent parts presenting more or less 
perfect, crystals. Tliose of rock crystal are the most distinct, 
and are gaaierally of a bnjwn colour, of dilferent shades. The 
felspar is generally ol'a milk-white and yellowish-white, seldom 
of an ochre-yellow colour. Mica occurs only in small silver- 
white and greyish-white particles, and is wanting entirely in 
some parts of the rocks, particularly where the beryl is found in 
veins. The beryl itself occurs in a part of the Morne mountains, 
about three miles 1‘roni the shore, partly in small veins, partly 
irregularly imbedded in the rock, and partly in detached and 
broken crystals in the sand of decomposed granite, and in the 
overlaying bog land. 

Tht.n follows a description of the beryl and its crystalline 
forms, which our limits oblige us to (juote very briefly. Their 
colour is principally blue, of various shades—sometimes green, 
and ])ale wine-yellow'. Some ol' the crystals pre-sent, on the 
end of their lateral edges, towards the terminating edges, per¬ 
fect triangular delii\ealions of a pearl-white colour, which have 
the ai)])earance ol' a previous truncation of the terminating 
angles, filled up again by some process of nature. The largest 
crystals were from four to five inches long, and one inch in 
diameter. The form of the crystals is that ol' a six-sided prism, 
perfect, and variously truncated. 

'I'he rock crystal vvhi(‘,h accomi)anies the beryl is of dilferent 
shailes of brown, seldom of a greyish white, and yellowish-white 
colour. 
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The common felspar occurs of a milk-white, yellowish-white, 
and ochre-ycllow colour. Jt exhibits sometimes a faintly opa¬ 
lescent play of colour similar to that of Adularia. It is found in 
a crystalline form, and in regular crystals.'—(Dublin Philosophi¬ 
cal Journal.) 


4. Dc:^criplion of Jjeiu'i/tic, a new Mineral Species. 

The following abstract is taken IVom Dr. Prewsters paper, in 
the lulitd)urgh Journal of Science for A\)rih liSL’o. 

'fhe minerab of which I propose to give a briel'description, 
was kindly transmitted to me for examination about a year ago, 
by Mr. Mculand. In the memorandum which accompanied it, 
Mr. lleiiland slated that he suspected it to he new, and upon 
examining its Oj)tie.al properlies, and comparing it with those 
minerals with which it seemed to Ix' most closely allied, I had 
no doubt that it constitut(;d a new and interesting species^ 

This mineral oceans iii the cavities of an iiniygdaloidal rock, 
from Dalsnvpen, in baroe, and som(;times aecompajucs the 
chaljasie and analcinu', but parlicularly a innv \ariety of the 
iieulandite. 

Although this mineral is evidently a compound one from tiui 
tlistineiness t)f tin; re-entenng angh's ; yet this composition is 
nut st;en when examined by polarised light, through the I’aces 
])erpimdicular to the a.xis. 'fliis cireumslanex' would of itself 
have bt'(;n suliicieut to show that it has only out' axis o\' doable 
refraction f bat / (Iclerintncd ilw lo be I he case bv the direcM exa¬ 
mination of the polarised rings. Its double reiVactioii is nega¬ 
tive, lik(^ that of ealcare()us spar, and other ol)tuse rhomboids, 
and though not great, yet the ima'_>;es luav bo easdy S(‘parate(l. 
Its ordinary refraction is a litth* greater than that ui’ almond oil, 
and very nearly the same as that of primitive ehabasie. 

I ha.\e sent a specimen containing a. lew minut(' crystals of 
this substance to M. Iler/elius fur analysis; but 1 have nut yet 
ri'C.olved the results which he has obtained from them. 

]i is not sulubh; in acids, noi’doesii gelatinise with them.. It 
Avliitens and intinmesees with lu'ut like ehabasie and mesolvpe, 
and, according to Mr. 1 laidingm’s observations, it, yields with 
salt oi‘ phosphorus a transparent pjobule, which c()ntains a 
skeleton of silica, and becomes oparpie on coolin;';. 

(.deavage, indistinct. !h'ai;ture imp'erfect eonclioidal. 

Lustre vitreous, dolour white. I'treak white. Semitrans¬ 
parent. 

llrittle. Hardness —. 4-1). 

1 propose to distinguish this s[i(’eies by the naiiui of J.eveyne, 
in cvunpliment ti) Air. A. Levy, M.A. of the rniversity of Paris, 
Avho is already well known to mineralogists, by ids erystallogra- 
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phic accjuiremeuts, and by his detcnniiiation of several new and 
interesting mineral species.—(Edin. Jour. Science.) 

We are obliged to omit Mr. Ilaidinger’s cry.stallographic 
observations on Leveyiie, as they cannot be well understood 
without a figure.— Kd. 

MiSCELLANK()U.S. 

5. Ash'onomkal Prize. 

At a Sitting of the Academy of Sciences of Paris on the 23d 
of May, the astronomical prize was unanimously adjudged to 
Mr, 11 erschel and Mr. South for their observations of 330 double 
and triple stars, communicated to the Iloyal Society of London; 
and by them published in their Transactions. 

6'. Falling Star seen at Mid-dai/. 

On the 13th of August, 1823, at a cjuarter-])ast eleven in the 
forenoon, as I was employed in measuring the zenith distances 
of the pole-star to determine the latitude, a luminous body passed 
over tlie iield of the universal instrument telescope, the light of 
ivhich was somewhat greater than that of the pole-star. Its 
apparent motion was from bel()vv upwards; but as tlie telescope 
.shows images in an inverted position, its real motion, like that 
of every falling body, w'as from, above downwards. It passed 
over the telescope in the space of a second, or a second and a 
half, and its motion was neither perfectly equal nor rectilinear, 
but resembled very much tlie unequal and somewhat serpentine 
motion of an ascending rocket, from the unequal burning of the 
charge, and the irregular reaction of the stream ol‘ air issuing 
from it on the atmospheric air. It was thus evident that this 
meteor moved in our atmosphere, but it must have been at a 
considerable height, since its angular motion was so slow'. This 
is, perhaps, the only instance in which a shooting star has been 
seen at mid-day in clear sunshine, llansteen. —(Edin.l^hil. Jour.) 

7. Nvtire regarding Copernicus. 

The name of this celebrated astronomer was written Kopper- 
liick; he was a canon and pliysic.ian, and occupied liiniself in 
ditecling Imildings. The acpieducts which he constructed at 
Graiidenz, Thorn, and Dantzig, still (!xisl. lie took 24 years to 
produce his fannuis astronomical system, against wliich the 
thunders of the \ atican w'ere hurled when the author was dead. 
The sentence of condemnation was only repeah;d at Rome in 
1821 ; Copernicus died in l')43. The monument which Eishop 
Kromer erected to him in the cathedral of Erauenbourg no lon¬ 
ger e.xists. Jhaiissia claims Co})ernicus as one of her sons, 
although, at tliis perioil, Thorn did not belong to the Prussian,s. 
—(Edin. Phil. Jour.) 
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Article XIV. 

NEW SCIENTIFIC BOOKS. 

PRKl'AKINfi FOR PUBLICATION. 

Travels in Brazil, Chili, Peru, and the Sandwich Islands, by F. G. 
Matheson, Esq. 

The Mechanic’s Common Place Hook, by Olinthus Gregory, LL,D. 
of the Royal Military Academy, Woolwich. 1 vol. 8vo. with nume¬ 
rous Diagrams. 

Tl'hc English Flora, by Sir James E. Smith, Pres. Lin. Soc. Vol. 3. 
Disquisitions on jniintcd Greek Vases, and their Connexion with the 
Eleusinian and other Mysteries, by J. Christie. 

•lusT pirnLisnKi). 

leones Fossilium Scctilium Centuria Prima. By C. G. Kdnig. 
Small folio. lOf. coloured ; 7s. fk/. plain. 

Elements of Operative Midwifery. By 1). Davis, MD. Illustrated 
with numerous Plates. 4to. 2/. 2.v. 

Key to Nicholson’s and Rowbothani’s Algebra. 7s. C)d, boards, 
8s. bound. 

Holbrokc on Hydrocele. 8vo. 4s. Gd. 

A new Theory of Light. By W. Hunt. *2s.Gd. 

Reid’s Introduction to Chemistry. 2 vols. 12mo. LC.v. tk/. 

Ainslie on the Cholera Morbus of India. ,Ss. (k/. 

The Dictionary of Mechanical Science, enriched with upwards of 
100 Copper-plates and Cuts. By Dr. Jamieson. Part I. 5s. 


Article XV. 

NEW PATENTS. 

W^. Turner, Winslow, CMrestcr, saddler, and W. Mosedale, Park- 
street, Grosvenor-square, coach-maker, for an improvement on collars 
for draft horses.—-\pril 2. 

R. W. Brandling, Low Gosfortli, near Newcastle-upon-Tyne, for 
improvements in rail-roads, and carriages to be employed thereon and 
elsewhere.—April 12. 

W. Shalders, Norwich, leather-cutter, for a gravitating expressing 
fountain for raising and conveying water or any other fluid for any 
purpose.—April 12. 

W. Gilman, Whitecluipel-road, engineer, and J. W. Sowerby, Bir- 
chin-lane, merchant, for improvements in generating steam, and on 
engines to be worked by steam or other elastic fluids,—April 18. 

T. Sunderland, Croom's Hill Cottage, Blackheatli, for a newcom- 
bination of fuel.—April 20. 

Ogilvy, Vcrulam-buildings, Gray’s Inn, for an improved appara¬ 
tus for storing gas.—April-20. 
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J. Broomfield, Isllnp^ton, near Birmingham, engineer, and .7. Luck- 
cock, Edgbaston, near Birmingham, for improvements in the machinery 
for propelling vessels.—April 20. 

L. W. Wright, W'cllclose-s(jaare, Middlesex, engineer, for improve¬ 
ments on apparatus for washing or bleaching of linens, cotton, <!v:c— 
April 20. 

A. L. JTunout, Brewer-street, (Jolden-square, for improvements in 
artillery, musquetry, and other fire-arms.—April 

T. A. Roberts, Monford-place, Kennington-green, for a method of 
preserving potatoes, and other vegetables.—April 

S. Ryder, (lower-place, Euston-.Mjiiaro, coach-maker, for an improve¬ 
ment in carriages, by affixing the pole to the carriage by new invented 
apparatus.—Ajiril 2S. 

D. Dunn, King’s-row, Pcntonville, for an improved apparatus, for 
the purpose of hcnelicially separating the intii.sion of tea or coffee from 
its dregs.—April .'JO, 

W. 17avis, Leeds, engineer, for improvements in machinery for 
reducing or converting wool into slivers or threads, of any desired 
length, unlike wor.sted, namely, presenting more munerous hair points 
projecting from the surface of the slivers or threads.—May 7. 

T. Hill, the younger, Ashton-under-lane, land surveyoraiul engineer, 
for improvements in the eonstruction of railvviiys Jind iram-ruads, and 
in carriages to be used thereon, and on other roads.— May 10. 

]'l. Elliss, ('rexton, near Rochester, lime merchant, for an improved 
brick, or sub.stitiiU' for brick.—-Hay ff. 

8. Pratt, New Bond-street, camp cipiipage manufacturer, for an 
improveil manner of combining wood and metal *o as to form rails or 
rods adapted to the manufacture of bedsteads, cornices, and other 
works, where strength and lightne.ss are desirable'.—May I f. 

.1. (J. (1. Raddat/, Salislniry-sipiare, Elect-street, mereliant, for im¬ 
provements in .steam-engine,s.— May ft. 

,f. l‘\ (iravier. Cannon-street, merchant, for a method’of regulating 
the emission or How of gas from portable re.servoii‘s, and of increasing 
the safety of such resi'rvoivs.—May If. 

T, Pyke, Broadway, near llniinster, for an apparatus to prevent the 
overturning or lalling of carriages.—.May I !•. 

A. (lailoway, VVest-.street, engineer, ibr a machine for the forming 
and moulding of bricks and other bodies usually made from clay, 
])lastic, or any of the usual nuitmials from whichj,building and fire 
bricks are commonly made.—IMay I t. 

W. (irimble, (\jw-cru.ss-.street, iMiddlesex, for improvements in 
the construction of apparatus ibr distilling.sjiirituous liquors.—May M. 

E. (iar.sed, Leeds, ilax-spiimer, for improvements in a machine for 
hacking, combing, or dressing ilux, hemp, and other fibrous materials. 
■—May 14. 

11. O. WeallRi'ley, (.Jiicen Anne-street, Saint Mary-le-bonc, for 
a machine for the purpose of .splitting, or cleaving of wood, and form¬ 
ing and securing the same in bundles.—May 14. 

. (i. (luniey, Argyle-strcct, lianover-scpiarc, surgeon, for an appara¬ 
tus for projielling carriages on common roads or on railways.— May 14. 

J. Young, Wolverlumqiton, cooper, for imfirovements in the con¬ 
struction of locks for doors, and other purposes.—May 14. 
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Article XVI. 

METEOROLOGICAL TABLE. 


HAUoMirn n. i 'riii:iiMO>iKih!i, i 


182.^ 

M3nd. 
_ 1 

31 ax. 

j 

51 in. 1 

51 ax. 

5Iiii. 1 

liviii). ! Hain. 

1 

5th Mon. 






1 

1 

May 1 

s 

29’8 S 

29-82 

01 

41 

— 1 8.5 

O 

s 

29'80’ 

2.9-82 

0’2 

40’ 1 

— ' 12 


5 W 

30'08 

29-8() 

Ol 1 

48 ! 

— 

4S W 

' .30-08 

29-.98 

71 - 

57 1 

— 15 

51 

K 

29'98 

29-95 1 

()9 

52 : 

— 1 

<>! 

S 

29-95 

29-91 1 

71 1 

.52 I 

— 

7}! 

s w 

; 30-01 

2.9-95 ' 

74 i 

50 ' 

•9t , 


s 

! 30-18 

.'){)-04 

! 70 1 

40- 1 

__ 1 __ 


w 

j 30-19 

30*18 

70 

.50 . 

— 

lu,N W 

' ,‘50'19 

30-14 

70 

52 i 

—, 

'^i 

J'. 

1 30-U 

30-02 

70 

50 ! 

_. C) 

121 

E 

i 30-0-1 

30-02 

()1 

50 : 

— ! 1*70 

l.'ii 

E 

j .‘?0-29 

30-04 

52 

i -o) , 

— 1 8 

14 

N 

; ;]0-35 

3.0-29 

()‘0 

: 3()’ : 

— 

1.7'N E 

30'3-l ' 

30-21 

50 

i 42 1 

1 

ihN E 

;! 30-28 

;)0-2l 

(»’o 

42 : 

_ 1 

17 N E 

;; 30-11 ' 

30-28 

.'i 8 

.51 i 

'.05 1 

is:n e 

;; 30-11 

30-39 

(>'5 

i -lo ; 

_ 1 

1<)N E 

;! 30-39 

30-38 

55 

i 34 ! 

- ! 

201 

K 

30-38 

30 31 

58 

38 i 

1 

2l! E 

1 .30-31 

30-23 

()'9 

37 i 

— 

oo! 

A. 

E 

1 30-23 

30 11 

70 

'15 ; 

— 

23 

W 

30* 11 

2.9-92 

80 

50 i 

•94 

24 

W 

29-92 

29 80 

70 

50 j 

— 

25 

S W 

29'82 

2.9-80 

('9 

51 

— 

2(i 

N 

29'8 8 

29-81 

()3 

41 

— 23 

27 

N 

1 30*02 

29-88 

58 

3(; j 

— 

2SS W! 

.300.'> 

30-02 

j Oo 

30 : 

<•)(> 

29 S W 

30-17 

30-05 

1 Ol 

39 i 

— 

30 M E 

30-45 

30-17 

02 

32 

.— ' 

31 N 1 

o 

6 

e*:' 

30-40’ 

04 

32 

1 

' 94 ^ 



1 

1 30-;)0 

! 29-80 

1 80 

i 32 

3-97 1 3-4.5 


The obscrviitioiis in each line of tlie table iip))ly to a jiLrioil of twenty-four hours, 
beginning at 'J A. 31. on tlie day indicated in the first column. A dasll denotes that 
the result is included in the next following observation. 
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REMARKS. 


Fifth Month. —1. Fine day: rainy night. 2. Showery. .1. Fine. 4. Fine: Rome 
lightning in the evening. 5. A heavy sliowcr about eight, a. lu. fi—!1. Fine. 
12. Rainy. 13. Some rain, a. m.: line, p. in. 14—2.3. Fine. 24. Cloudy. 
25. Fine. 26. Cloudy: rainy evening. 27. Fine. 28. Showery. 29—31. Fine. 


RESULTS. 

Winds; N, 3; NE, 7 ; E, 7 ; S, 4; SW, 0; W, .3 ; NW, I. 


Barometer: Mean height 

For the month...30*11.3 inchcR. 

For the lunar period, ending the 9th. 29*999 

For 13 days, ending the 11th (moon south). 29*984 

For 14 days, ending the 25th (moon north).30*188 

Thermometer: Mean height 

For the month... .51’74P 

For the lunar period, ending the 9th. 5.3*.310 

For 31 days, the sun in Taurus. 54*096 

Evaporation....3*97 in. 

Rain... 3*43 

I 

By a second guage. 3*54 


At Tottenham, on the 30th, about six, p. ni. a smart shower <'f rain, preceded 
by large hail, very well indicated the near approach of the cold current, by which the 
temperature on the following nights was lowered to the freezing point. 


hahoratortjj Stratford, Sixth Month, 21, 1825. 


E. HOWARP. 













A A' NALS 


or 
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Arttcle 1. 


J'jxplauation of ihc TIn'oni iif the l^aronielyicul Measitrement of 
Jiciifliis. l>y Mr. Nixoii. 


I ('■.it’inual fnj»i p. 


I 


Of the liatu) of Deiuitlii of dn/ Air to Merctirj/. 

In possossiiiii of fornnila' onablin,;:’ ns to cahuilalt' ilu; density 
of dry nir as Miryin^' from pressure and 1euip('ratiiro, neiuivc to 
ascertain in the next, place the ratio ol its specihe gravity at any 
given tomperalure c,onipur(.‘d to that of tin; licpiid of the baro¬ 
meter indicating tin; ])rcssun'. Joumthe numerous ex])eriments 
»)f Mi\L Arago and Lit)! made (at Ihnis, at an elevation of about 
L'OO feet above the level of the seal) on moist air of \ai ioiis tern- 
})eraturcs, it is inft'ired that bJd'bO (Uibic feet of pi rfectly thy 
air, of tile teinpeiature of b'. supporting at the level of tile 
s('a, in latitude -l.7\ a ju’essure of ~()‘(the;•< inches, would be equal 
in weigiii to I cubic foot of the litputl of the baroniett;r. Cnn- 
seqiuntly a column of the dry air, if uniformly dense, and of the 
V erticalheight of ll.’,l)i;() inclu s, or lOdO fei'l, would I'xactly 
counter]joi--e ;i cedimm of tin; liijuid, of the same base, o/ie inch 
in height. 


* W'liaU'Vcr llic t.pcvifi(» of the lueroiry (or other ]i(jnicl) of die harometor, 

02,OW) meuiaires of the ihy air woiilil opial in tvei^hl one ine.asuie of the same liquid 
as that eontained in the liaTomctev; thulujuid in the instrument and in the sealcs buiug 
of the siiine temperature. 

Re, leatlng tlic experiment with water suhstiluteil for mercury, and specitically lighter 
in die ratio of 1 ‘j to I, the harometcr would now exhibit a pressure of l.‘l times i?6'l)98S 
inches, or 1 inches,and one-thirteendi part of ei’liic feet, or cubic 

feet of the air, would counterpoise one of water. \'ct as the densities of dry air «re 
directly as the jnes'-ures, we sli iuhl infer tlial when the water liaromcter (carried to the 
requisite altitiidcj stood at ‘JfiOilss inches, then would the density of the air iheie be 
diminished oia-thirtecrnh, Ci'il tlnit !■•?,()()() measures of it would be required to balance 
one of water. 

The value of du'inch o. foor ht.ing lost might be casilv regained !iy loccriaiiiinghow 
many incasnres of dry air equalled in weiglit oi'c nieasurc of ihc nuTcuiy of the- baro¬ 
meter. 'J’hcn dhidiiig inches ( i - itiU) by die number bf 

measures (or ratio of tlic ;-.peatic giavilv of llic iio-rciu y ..i ih.i; vi i!:.‘ .dr) weshouid liavc 

S'ev Senes, vtii., c 




^'2 .Mr. im thr I Iteon/ of the [Aiu. 

Method of' l alndfiti/ig Heights. 

We may now proceed to the caiculation oftlic vertical 1101*^,111 
of an object situated within the atmosphere of the earth, the 
ooi.a being the height of the barometer at its summit and base, 
together with the temperature of the intercepted stratum of air 
(uniformly at 32° F. and perfectly dry). 

To reduce the problem to the greater simplicity, we remark 
in the first place, that it is immaterial whether the instruments 
are placed in the same vertical line or not, for every point of the 
surface of the atmosphere of uniform temperature being at tin; 
same distance from the centre of the earth,and the pressures 
being directly as the depths below the surface of the Iluid, t he 
heights indicated by two or more barometers eipiidistant from 
the earth’s centre will be precisely the same without regard to 
their horizontal distance. Secondly, as the pressure exerted by 
fluids is uninfluenced by their ligure, it is unnecessary to have 
regard to the area of the strata of the atmosjihere, increasing 
(but not in the simple ratio of the height) as we ascend from the 
surface of the earth,f ’fliirdly, as the height of the upper baro¬ 
meter exliibits the value of the pressure incumbent on the inter¬ 
cepted stratum of air, and thus alfords the datum requisite to 
ascertain its mean density as far as regards pressure, it would 
be superlluous even to inquire ivhot is the fluid exerting that 
pressure. Lastly, as the absolute pressure exerted by a fluid is 
directly as the height multiplied by its mean specific gravity, if 
we muliiply the difference of the heights ofthe barometer at the 
two stations by the ratio of the mean specific gravity of tin; 
equiponderant intercept d column of air to that of the mercury, 
we shall have f.he vi^rtical height of that column ; equal to the 
difference of level of the base and summit of the object. 

Theh eights (or volunies)of ecpial weights of dry air being reci¬ 
procally as the pressures they sustain, and as every stratum of 
the atmosphere supports the total pressure of those above it, it 
has been demonstrated that when the altitudes above the lowest 
station increase in arithmetical progression, the heights of the 
mercury in the barometer decrease in geometrical progression. 
Such being the case, it is evident that the difference of some 
tw'o consecutive terms of the geometrical series will be equal to, 
or coincide with the difference of any two consecutive terms of 
the arithmetical one ; and that where this equality of differences 
takes place, the density of the air there will be equal to tlie mean 
density of the whole. Or, supposing the rlensity of the column 


the height in inc/ie.i of the barometer (if of tlie syplu)n construction with branches of 
equal dunnetcr), witliout regard to the specific gravitj'^ of the mercury. 

It i.s almost superfiiious to remark, that at ordinary tempcTatures the liquid of the 
barometer should not generate clastic vapours, or the iieight will be observed in defect; 
fire depression increasing (unequally) with the temperature. 

* See (( p. 4.I.J. -I* Sec ^ 6. p. l.'lo. 
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of mercury to be equal to the mean density of the equipoiulerunt 
column of air (a supposition which will not at all att’ect the 
result), if we divide the two columns, whose heights will now he 
equal, into the same number of exceedingly small strata, W'eigh- 
ing alike, then will some one or other or the strata of the air, 
varying in depth, be sensibly of the same thickness, or vertical 
height, as any one of the unil’ormly deep strata of the mercury, 
'flic density of this stratum is evidently e(pial to the mean den¬ 
sity of the column of air, and know ing the number of the strata 
it is distant from the summit of the column t)f mercury, W'C 
easily ascertain tiie pressure it sustains by adding the sum of 
the equal weights of these stiafa to the height of the ba,rounder 
at the uj)pt'r station. With the assistance o(‘ a table of loga¬ 
rithms, together with its /noilnlits, the mathematician wouhl 
readily determine that the pressure su])ported by a volume of air 
uniformly of a density equal to tlu.‘ mean density cfa stratum of 
dry air intercepted by the pressures of l.ro inches and 30-5 
inches w'ould be 22'i()02 inche.s, and that the height of the 
object , or of the column of air at F. w ould be equal to 30*6 


■ifi-uasH 


minus 15 inches of mercury multiplied l:y ol 12,000 

inches, or to 17,000 feed". Had the pressure expressive of the 
mean density been 20‘Gy<S<S inches, the lengtii of the column of 
air would have been 12,000 tinu's !•> inches, or 15,000 feet; but 
as the heights are inversely as the pressures, its altitude must 
In; increased in the ratio of 22*l(t02 to 20-0y!S8. 

lint we may calculate the altitude, ol'the object bv a [U’oeess 
iiiore generally intelligible, and whicli will liave the advantage 
ot demonstrating that the pressure's or heights of a barometer 
carj’ird snccessi\ely to a seiies of stations uniformly incr(;asing 
in liicir distance from the surface of the earth, will decrease in 
geometrical [)rogression. (dur plan will be to divide the column 
ot me/rnri/ into a sullicii nt number of equal parts or heights, to 
which we must aliix the corresj)onding intercepting pressures. 
The columns not exceeding one inch in height, the mean pres¬ 
sure, or hall the sum of the pressures at tlu; base and the .sum¬ 
mit, will not matcrialiy ditl’er from (exceed) tin; pressure supported 
by a stratum ol air of which the density, stqiposed to be unitoriu, 
is eijual to the mean density of the column of air counterpoising 
that inch o( mercury. As the altitude of a stiatum of dry air 
under the pressure of 2t)’(.)9S8 inches counterjioisiug an inch of 
mercury i.s equal to 1000 feet, and as the heights are inversely 
as the ])res.snres, we ascertain the altitude in Icet corresponding 
to tile difterent columns of mercury by dividing the constant 
ninnher 2(ioy8’8* by the respective mean pressures. Tlio sum 
ot tliese altitudes will he equal to tlie altitude of the object. 


_ * 1 rr air ci iUai.iir.j; its nusin (jii.i; tity of iT.o'sti'.ro, anil lo include sou'-c corrections 
li'r itv 'iib^iitute la. • 
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(Tlie degree of nec.urae.y oT the inrihod iner-.'asii! wiih the 
uutxber of the suLdivided columns, \vc may coijvinca ourselves 
bv repeated calculations that it is supeiliuous to divide the 
column into lengths less than one inch.) 

Example. —L;[)per barometer lo‘d inches; lower barometer 


30'5 inches. 








Inches. 


Feet. 


Feet. 

S 

f29 0 

and :;0-5 

Mean 304 

r 870-0'i 

f 8/0*0 

«> 

a 

28*0 
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29 
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1 
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28 

932* 1 

C 

R 

2702-1 


26*3 

27*5 

27 1 

9()6-6 ] 

O 

y 

3668-7 


2o*5 

26*5 

26 1 

1003*8 

_C 

1 4672*5 

C 'S 

• fi4 

U9 

24*5 

23-5 

2d*d 

24*5 

25 I .. . 
24 1 So 

1044*0 

1087*5 

•-» 

O 

y 

jj 

5716*5 

6804-0 

«s 'Ji j 

23*5 

23 5. < 

: ll:-]4*7 
f 1186*3’ -5 

i 79:;8*7 


i 21*5 

22*6 

22'ff 1 

' 912.7-0 

H'S 

, 20*5 

21-5 

21 

' 12-12-8 

>• 

O 

10367 8 

V 

g 

19*5 

20*d 

20 -s 

1301-9 

CS 

11672*7 

Q 

18*d 

19*5 

19 

1373-6 

z> 

1 13046*3 

m 

c 

(3 

17*j 

18*5 

18 1 

1450-0 

*X3 

' 14496*3 

P 

O 

*3 

. 16*5 

17*5 

1 , 

15:5.7*2 

< 

16031-5 

5 

tid'd 

16*5 

16 1 ^ 

(1631 *2) 


(l7()62-7 





17662*7 



(Correct altitude 176(36*0 ; Error — : 

:)*3 feet.) 



Dividing the stratum of air into any number of sections of 
equal altitude, we may fmd by a little further calculation the 
pressures they sustain, and demonstiale the decreasing geome¬ 
tric progression of the latter; for if we take any two consecutive 
pressures and divide the conse(juent by theantecedtmt bne, and 
any other two consecutive j)rcssures he taken and the consequent 
of these be divided by their ant('cedent, the two (juotients (or 
ratios), will be found to be? ('qual to each other, and less than 
unity, which is the characteristic of a descending gi;ometrical 
series, 

liranip/r. 


I'rut. 

Pressure at the base .. 

at an altitude <d l lld’.i 

--- 

— ld:219-d 

— 17 (ji )()•() 


d0‘d000in.quotients or ratios. 
‘dd‘7ol8 ‘(S-ldifJ (nearly) 

21*7428 *84-1:52 

18-:557!) -Sddlfi 

l.O-.aOOO •HM:12 


Having found tlie altitude of the object, the temperature of the 
air being 32°, let us now supjioso the temperature to leave lieeu 
80°, or 48 degiees above the free/Jng point. Tluj volume of the 

dry air i.s consequen!! iuevpa .-ed - or— and its deTi'.tv, in- 
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versely ns the volume, diminished in the ratio of 1 to 0*90909.* 
The given heights of the baioineter being, as in the preceding 
example, dU-5 and 15'5 inches, we must augment the aliitude 
at 32*^, or ITblib feet, one-tenth, or in the ratio ot 90909 to 
100000; e([ual either way to 19432-6 feet. At this temperature 

(12000 + j'-th or) 13200 cubic feet of dry rdr s-uj)porting the 

pressure of 26*0988 inches, would be recpiired to balance one of 
niercury. 

4'ho lempevatme of the air being 24 degrees below 32'’ F. or 
at + 8” j’. we must reduce the alliliuie at 32’ ene-twenlielh, or 
in the ratio ef the densities,i' xiz. of l*d,>2(j3 to l,gi\ing' 16782*7 
feet as the eorrext altitude of the object. 

\V c have hitherto supposed the stratum of air to be of uniform 
temperature; a s’lppo-inon seldom or ever continued by the 
indications of the detached or evteiior thermometers placed in 
tlii; shade, and froely exposed to the air at the summit and base, 
t lenei ally s[e aking, tin.: ti. in[)eratnre, (^sju’cially when the dif- 
t’ensice of aliitmle is considerable, diminishes as we ascend, 
file im .in rate ol'lhe dinnnution, which is extriunely variable at 
different times and jilaces, is usually estimated at 1° Ik for an 
elevation of 3(.)l) fei.'t. Mvown numerous observations on alti- 
tudi not e\c,eeding2(K)0 ibet, givi' 230 feet as the mean—a rate 
of decrement ditlering little frotn thatdeduced from the observa- 
tions of Mr. Dalton ; but as the diminution when within lUO or 
200 feet of the summit, parlicnlarly when the mountain was an 
extended lulge, and the lliennonielers wme jilaced on its lec- 
V. aid side, was iVeipiently double or treble (hat ol‘the inferior 
ccptal seetious, (he rale is evidently exaggerated, and some cor- 
reciion s( ems ncci'ssary in order to obtain a uniform decrement 
frotn observations made on mouiitiiins of dillerent altitudes. 

Supposing- the decrement, whatever the rate, to be but 
uniform, or in 'arithmetical jirogression ; that is, granting the 
ililfen uices of (cni|u,‘ralure indicated by any munber of tbermo- 
meters ranged on (lie side of the nuumtain at equal perpendicu¬ 
lar distances to be the same, we shall commit no sensible error 
in the calculation if we consider the mean density of the air the 
sairu? as tluit of another stratum nuiformhj of a temperature 
equal to hallThe sum of the detached thermometers observed at 
the base and summit of the mountain.]. 

Set' CO, p. -1X8, f Ibi,’.. 

if it we expiisc 4 JO voluint's Ilf air-IS degree's above, and •140 volumes 48 degrees 
hrloK- ilie freezing poinl, to 'lIic mean temperature (.-'(jval to F.), ilieir volume collec¬ 
tively will be greater by I -lOOth port than the sum of their volumes before the mixture 
took place. 

For 400-0 vohiiiios at 32^ are equal (o 4 50 volumes at 
aViuI ISS-y 3 ‘.' -ilO « 

Menu 



Mr. ^iidii on (he 'riicort/ nf the 

It IS to l)u icniarked that any one or more sections of a cylin¬ 
drical column of air, unilbrmly of a given temperature, may be 
heated or cooled without disturbing in the least the pressure of 
the strata incumbent on that section, or of those on which it 
rests.*' That the density of the lower strata of tb.e atiiu^spliere 
is occasionally inferior (especially in the middle of a cloiullesx 
day declining rapidly in tempera lure towards morning and 
evening), to tleat of t!ie strata immediately supcrincund)ent is 
proved by the terrestrial refractions bt'ing frequently negative 
when the intercepted arc is inconsiderable. 

If we admit the [irogrossion of the dimimitiou of tempcratuie 
as we ascend to be giuimotrical, and of such a nature that the 
decrement for the same number of feet is greater at the base 
than at the summit, the c ilumn will evident ly contain a gnuiter 
quantity of air inferior than siipcrior in temperature to the mean 
of the detached thermometers at the evtremes, and lialf their 
sum exceeding the true mean temperature, will introduce an 
error in excess in the calculated altitude of the ohject. Still us 
we have no c'Xji'i'iiments authorising us to conclude that the 
diminution of temperature is in geometrical jn'ogrossion ; us we 
are even ignorant whether the rate he greater at the base or 
summit, and, what is more to tlie point, being widl aware, that 
numerous local and other causes will flisturl) and render its 
nature nmlistingnishahle, we may he spared the tronhh^ ofeal- 
culaiingany corrections,and content our.selves with considering 
the mean of the thermometers at the extrenu's as the propei 
tmnpcrature for ealculation. !- We cannot, however, too strongly 
insist that the ])nnci[)al erroi's of hai omctrical measurements an' 
the result ofaii iiicorrcct estimate of the mean teuqieraf me. It 
lias also been jtistly observed by J'rol'. l^layfair, that when tlu; 
horizontal distance of the barometers is considerable, the tem¬ 
perature of the air at the'lower station may not accord with that 
at the base of the coliunn of air immediately under the upper 

• If wc increase the temperature of a lliiid, conlined in a truly cylindrical vessel, !<• 
.such a degree as to double the volume, the height will he inctrasrd, and the density 
diiu the same ratio, and the pressure at the base will remain uniiltcrcd. lliit 
if the figure of the v( ssel be that of the frustum of ,an inverted 
pyramid, then will the iiuTement of volume be insiiHieieiit, 
on accountof the increasing capacity of the vessel upwards, to 
augment the depth of the fluid in the same ratio. The ab¬ 
solute pressure being as the height multi])lied by the density, 
there is a conse<ptottt Art.? of pressure. Jlcncc it must be ad¬ 
mitted ih.nt an increase in any ratio of the volume of the 
entire atmosphere (resulting from an elevation of its temper¬ 
ature throughout its mass) will not cause, on accountof its 
spherical figure, an augmentation of its height in the same 
proportion ; and that thcprcssuics at the base of an atmosphere uniformly .according m 
tcm))cralnrc with our climate would be less in summer and at noon, than in winter and 
at night. This view of the subject, if correct, may serve to account for the liorary 
oscillations of the barometer. 

Dr, Horsley considers the method of taking the mean of llic temperatures at the 
e.x'rcsnes as only ;in uiiproximation, yet suflicicutly exact.--!Pliil- Trans, vol. Ixiv.) 
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haroiueter—circuuistaiice that. caiiiKjl. I’uil to vitiate the oaicw- 
lution of the allitiKle. 

Coirrrliiiii for IjoI itndc. 

Hitherto we huve {’onsideretl tlie earth as a sjtheie at rest, but 
if we admit that it revolves ou its a.vis, then would its iigiirc, 
.-,ii|)])osin”' it to have iKien originally a iluid mass, hecoinc that 
of a spheroid llatleiied at tlie poles, and protuberant at the 
equator. If vre coneeive (In; barometer li to be so placed 



within the earth that the one liranch shall exteiul Iroin ils suriace 
at the ecpiator to the centre, and that the. other shall protrude 
to the suriaee at either pole PP, then will the density ot tlie 
mercury within the branch at the etjuator, diminisheil Iroin the 
centrifugal force there, be inferior to its density within the 
branch at the pole. The latter will consi'quently press on 
the Iluid within the rotating branch, and cause it to ascend until 
its superior height, compensating' its interior density, produces 
an e([uilihrium of pressure between the two columns; their 
heights now bc.'iug reciprocally as their mean densities. 

I'he surface of the earth being no longer (everywhere equidis¬ 
tant from the centre, we must now deline the dilierei.ee ot level 
ol' t wo points not situated in the same vertical line as being eipial 
to the ditfcrence of their vertical distances liom the sui tace ot 
the earth, or rather that of the ocean, (lontorming in tigure to 
that of a spheroid. 

d’he centrifugal force increasing with the length ot the radius 
cd’rotation, and the inlensity of gravity diminisliing as the dist¬ 
ance from the centre of the earth, it follows that the lorcii ol the 
latter is least at the ( 3 (piator, and that the variation will diminish 
as we approach the poles in the ratio ot the distance ol tin; sur- 
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fact* of the oiU'tti at any latitude troui the lu-arest judi.l. of the 
axis. 'I'hus it has been tleruonstrated that d’ we call the force 
of gravity in latitude 4.’j° e(]ual to unity, tiu n uill it-^ intensity 

at the tMjuator he diminished : iit the poles it wdl he aug¬ 
mented in tile same proportion, h’or any intennediare latitude, 
the traeticn must he multiplied uy cosine ol' (iuiiblc tlie latitude. 

In St atiiig the nnmher of measures <'l‘dry air rc<[uaed tucoun- 
torpoise one ol mercury, we remarked that the harometer indi¬ 
cating the pressure was understood to he stationed at the level 
of the sea in latitude do". Supposing, on repi’aliim' the cxpcri- 
nient, (hat the lov<;e of gravity iias dnninisiietl in the interim so 
as to coimutii; with its value at fiie couaior, lot us impure uhat 
will he the consccpiema.'s. In liie iiist place, as tiu' ith-iolnle 


weigiiis ot iiic almospluue and the niercmy aie diminished in 
the sanie laiio, the height or' 'ii.,- barometer will eoutinue 
umdiaiigi'd. Secondly, as the aiisoiuic* v.eiglit of each particle 

ot air is dniiiiiisiied _ wltiiont imoaiiin"’ iis ciasiic foica-, the 

original pressure on anv or all the strai.i ieiuei.'hlvd in the same 
proporiion, and (iie In.-igiit ofiim ai mosniicic, or of any |)ortion 
ot i(, is increased in the s.one (icgriic. 'I'hirdly, tlu; [lartieles 
being umre dist:int, from t'arii. otiior, liioia; is a conseejuent 
increase of volume without addiiion oi'weight n lative to that of 

10 


tin; luercuiy. and a (pianiily of dry acr greaier ny 


acr ureater hv - .z than had 


been lerpiiretl in the juevums experiment, wdl hi* neeessaiy to 
balance the measure of mercuiv. Had we hermetically closed 
tlie vessel containing the air in latitude -Id'', and then transported 
it to th(^ eipiator, it would still he found to he an exact counter¬ 
poise to a voluiiie of mercuiy casual to dial made use of in the 
lonner latitude; hut on opening the vessel aiid allowing the 
included air to communicate with tlie atmosphere (Iho barometer 
there standing ai tiio -ame htught as when at the pole), then 
would the air, being of an elas.tieitv superior to the ahsolulc 
pressure now ineumhimt on it, iinmediaU'lv expand, and a [lor- 
tion of it lushing out, the tesidue would he insidiieient to 
balance the ineoiupres'^ioic meiciirv. 

The better to illustrate the vanaii'.ui of t’oc density of air 
resulting from change of latitude, place a proper weight on a 
vertical column of elastic wire coiled in the manner of a screw; 
then if we (xmcidve them to i)e transported to a lower latitude, 
the weight will press on the sjiring with diminished gravity, and 
the height of the column will he increased. 

I'lie calculat ions being imuie in the first instance for the lati¬ 
tude of4.V,we must h/eciv/.v;’the altitudes in latiuides nearer the 
equaior, and t/.hilnis/i those ui parail.ds aj)j.)rouehing the poles, in 
the ratios pinp. r fi-r !li(‘ lespeetive latiiiidcs :i.s calculated hv the 
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rulis ju^t <:wii\'ction, propi ily llii; very Ust in 

(>i(ler, laay bo vcauily e1 1 '.'(■((.'.■] !>y liie IVactioiis c^iven i>y Biot, in 
the tliii'd voluiv.e oC bis i'liiiir d'Aslrniioiuic, or more prompUy 
bv the annexed table, diil'erin','; sonu' tittle iVoin tie; (die by 
Prof. Littrovv, inserted in the iMein'ors oi'the London .\^irono- 
mica) Society.t 


Corn'cltoii for I he nrhcol Dii/irnalion t)J the h'itrrr oj (ir/irlli/. 

I'orliu; /Hr .— The I’ore^c of gravity diminishing as, asceiuling 
from tlie surtae.e, wo roocalo iioiu the centre of the earth as tlie 
square of tin; distance, it is t;vident that the density of the air at 
ihHbren!, altitudes will diminish, culcris parihua, in the same 
ratio. The mean ratlins of the earth being about ilb.oti miles, if 


at the s(;veral altitudes of 

wdl be ('([ual to i X srptare ot . . 
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conseipu'iitlv we must aiiginent the caiculali'd abitudes m pro¬ 
portion to the imsui diminution of liie d' lisit', (d’the inlmcepted 
culunm of air. inrarly eipiai to halfihv', sum of the values of the 
diinimif ii'ii at llu: extremities ; eifected by applying a c.orn;ction 
additive ibuiid i)V midtiplving Lie dilference of level in i'eet by 
the siii/i of the perpendicular distances of (he summit and base 
of the objfM'i. from the surhua; of iiu; earth, and di\iding the 
prialuet bv ‘i'tSiS/'iiXO, i.Ik* mean radius of the earth iu tcet. 'fhe 
amnmit ot‘1 he corii'ction for an eiev.iiion oi’HOOi) Ili;!. above tlie 
sea, being only iiiree ieet, it nuiv bo safelv disregarded within 
that limit. At grv-ater elevation.-; the \alue may Ix' readily I’ound 
ox 'Fable l\b 

i'i,r llic Jilrrruri/. — ila\ing proceeiled in our calculations on 
the supposition of the force ofgra\ity, as aii'ecting the mercury 
iioiug constant wii.honf regard to the altitude, we must now' be 
conscious that the ab-adute pressure exerted by t he upper strata 
of (he atiuosphere on the subjacent intercepted column of air, is 
no longer coi reigly exhil.uted by a., barometer situated above the 
level of the sea. 'File soei liie. gravity oFthc liquid as transported 


* Ailuiiiiini'tlu- vcrliLNils to liiui- tin; siiiiic tiliUiiU’. 

t 'J’ln. upper part of that lirancli of the syphon baronieter rontaiaing the shorter 
roUnnn of mercury being tilled at the pole with dry air of a certain temperature, and 
henuetieally closed, nou; tlie diflereiice of level of the mercury in the two branches. 
Then in proceeiling towards the equator, if we do nut change our distance from the 
urface ol' the sea. and preserve the temperature of the air and mcreury unaltered, the 
•' agth of the column of .lir, and the difrermci’ of level of the ni'-rcury, will continue to 
augment tiniil wc .arrive .at thecrptaior. ’flic instrument wouh'. therefore, serve to find 
the latitude. 
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to difFerent distances from the centre of tlie eartli being dimi¬ 
nished in the ratio of the square of those distances, its height 
ill the barometer, vvlien counterpoising the same absolute jires- 
sure, or such as would bo indicated by a barometer at the level 
of the sea, will be projiortionally augmented. To comprehend 
the nature of the correction (acldilive), we remark in the first 
place, that as it is unnecessary to be acquainted with the speci¬ 
fic gravity of the liipiidofthe barometers,* if alike in both, avc 
have merely to correct the observed height of the column of 
mercury in either barometer in the inverse ratio of their specific 
gravities. Further, as we may be suflered to cxjiress the ratio 
of the diminution of the force of gravity at the several altitudes 
above the level of the sea of 1 , 2 , d, and 4 miles by the fractions 

1978’ iTns’ lois’ iTns’ nuiformly witli the altitude, 

and having equal dilferences, it is evident that whatever tin* 
elevation of the lower liaromcter above the sauu; level, the 
observed height of the other, if situated a mile above it, must 


* Tills is suHiciciitiy I'sCiblislicd by our previous deiooiistnition that a ccrtaiii Minil.'er 
of cubic feet of dry air will liahmee one of tlic liquid of the barometer, without rej:;ar<l to 
its s))cciiic f;r:ivity, when flic observed heiglit is ccpial to a certain miuiber of inches. 
However, as I’rofcssor Kobison asserts, in lijs Kleiiients of ^tecliaiiical l’liili.so;)hv, that 
when the iiiercury of the barometers is not of the same sjiecitic gravity as that made use 
of in the experinuT.ts of Sir (i. Shnckbnrgli, calculations conl'oriMaiile to bis formula 
cannot fail to be erroneous, we must so confirm our opposite statement on this important 
subject as to leave no room for doubt. 

If we auffiiieiit or diminish in the same ratio any tWii terms of a -.evies of r.umbers in 
{reonietrical progression, the diftereuces of the corresponding terms of the arithmetical 
will continue tlie same. It must, therefore, follow, that as tiio jiressiires are in geonu'- 
trical, and the altitudes in arithmetical jirogressi./ii; and as the heights of two columns 
of mercury supporting the same almosnheric pressure will he constantly, during every 
variation of (he pressure, in the inverse ratio of their specitie gravities, tiie idtitndes as 
computed from one and the same formula will be alike, without regard to (lie density of 
the mcrcurv. 

W'c have already found that when the pressures were I'l’r) and.SO*.) inches, the alti¬ 
tude would be 17(i()(i feet. Supposing we had also observed the pressures with two 
other barometers containing mercury of a density inferior in the ratio of 11 to 10, tlie 

heights would have been noted at 1.5-5 f -—tli, and 30*5 t q^tlb m" at 17*05 and 


.■}.'l-55 inches. The pressure corresponding to the mean density of (lie air, conipnted 
precisely as before, will be found to be 24-.'nb3 inches, and the altitude equal to l(i-5 
inches (the diflerciice of the observed lieiglits, or length of the column of mercury balanc¬ 


ing that of the air) iiiultiplied by 


2frt)98S „ 

- of 12,000 inches, or to I7,6()6 leet, the .same 
21-37(i.3 


as before. The presbure incumbent on the stratiiiii of air as indicated Iiy (lie barometers 
with the rarer liquid, would appear too great by one-tenth, and we might have antici¬ 
pated (the lieiglits being reciproe<ally as the pressures) that the altitude would be calcu¬ 
lated proportionally in defect; but as the length of the column of mercury counterjiois- 
ing the air (10-5 inches) is from its inferior specitie gravity oiie-teiilli greater than the 
equiponderant column of mercury in the other barometers (1.5 inches), the two causes 
of tliOercnce prove to lie of an ojijiosite tendency, and eipial in value. 

An extremely useful alteration in llic construction of the Jingldield barometer, 
depending on this contested point, will be proposed ',vlie;i we come to treat of the iiiMrii- 
mciils. 
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])L‘ lodiict'd 1/cistly, us the weights ul' ei|ual (volumes or) 

hciirhts of air, if so small as to be sensibly of uniform density, 
are directly as the pressures they sustain, the value of the cor¬ 
rection in feet, tlie mean leinperature of the air being 32° I'.and 
f'ontaining its usual Cjuuntity of moisture, will be constant, and 
equal to 13*20 feet. 

Having ])roved the correction to bo directly in the ratio of the 
altitude without regard to tlie elevations of the barometers 
above the level of tlu' sea, and e([ual at a tcm])eruttire of the air 

()f32° I’.to 13*2o ft.pc'nniie, or to we may strictly dis¬ 

pense with any reduction ol tlie observed heights ot the baro- 
mi'ters, or subscipienl augmentation of the approximate altitude, 
if we make our calculations in tin; tirst instance on the sujipo- 

I'C-"* in 

sition that 1000 + or more correctly 1000 

1002-r)l vi’riical lei;t of dry air at 32° 1’. and under the pres¬ 
sure <)f 20 t)!)S(S inches, will counterpoise u//cinch of mercury in 
till' latitude of‘13°, or more c,onvenienlly if we admit that tin* 
inch of merenry will balance 1000 feet of the dry air under a 
pressure ot'2()‘l(id3 inches. 

Wlu nthi? mean teuiperalUK; (lllfers from 32° V. the value in 

ieet of * of the height of the, barometi'r will varv, and we 
IfiiS ^ 


must augment (or diminish) the 13*23 leet at the rate ot per 

decree of the dijference. To meet this slight corriiction, we 
but to consider the dilatation in volume of dry air as 


have 


in lieu of---jperilegree. 

'fo prove that the view we havi^ taken of the subject is quite 
collect, a table is subjoined of the value of tlu' correction at dif¬ 
ferent (devations, and ti'inpcralures of tln^ air, strictly calculateil 
on the supposition of the lower barometer being placed at the 
levt.d of the sea. 


llcvalious of the I jipcr Jjarometer above the 1 ,owcr o)ie placed at 

the Level of the Sea. 


TfiiipcruUire ol' the Aiv. 


0 ° 


. 52° 

72" 

92° 

1 mile 12*3 .. 

.. 13*2 .. 

.. 13*9 .. 

.. M*4 .. 

.. 13*0 feel. 

> 24*3 .. 

.. 2<)*3 .. 

07.7 

■ * •w If • • 

.. 28'8 ,. 

.. 30*0 

} 3()*!1 .. 

.. 3!1*K . . 

.. 41*3 .. 

.. 43*3 .. 

.. 43*0 

1 4!J*2 .. 

.. 33*() .. 


.. 37*7 .. 

.. (i 0*0 


(iravity diminishing as we ascend above the surface of the 
earth, it follows that a jienduhnn clock taken from the level of 
th e sea to the summit of a mountain would have its rate of going 
retarded. Some experiments of this nature uiuU'rlakeu in 
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Faussigny with a view to determine the vertical dill'erence of 
level of the stations proved quite unsuccessrul. The probable 
reason is, that ihc* stations difl’eied inaterialiy in latitude, so 
much so, and in such a manner, t.liat the convetion for the latter, 
had it been attended to, would have exceeded tlie other, and in 
an op[)osite direction.* 


(.■onccdini for the At fraction of Alonn'tains. 


When we consider that tlie surface of the earth (restricting 
the term to that part of it coinciding in level with the sea), is 
generally covered, especially in the scene of barometrical obser¬ 
vation^, wiih ])onderous mountains, and that the correction for 
the diminished gravity of the mercury, altliough reduced onc- 
haif, is snhlraciivc, and tlie one for the ;iir (still additive) merely 
half the amount for dcjiiha \ (>r differences of lev (d), below the sur¬ 
face, we must be sensible that barometrical measurements made 
in tin; midst of a mountainous country must ti iid to err in 
tixeess. 


From the attraction of the. steej) acclivities forming a narrow 
valh'V, iS.c. the particles of air therein are more numerous than 
in a similar volume of air under the same [iressure, &c. taken 
from a situation unaffected by loc.al attraction. iVow us tins 
accession of density doi's not .sensibly t;xtend to the strata of 
the atunisphere incumbent on those within the valley, the den¬ 
sity of the latter is too great for the pressure, and the. same 
depth of air reipiires a greater column of mercury to form a 
counterpoise. I’lie. error in excess in small dilferenci;s ol’ level 
measured in similar situations is incredibly great, as I have had 
fre([uentopportuniti(;s of verifyingby a comparison of the levelled 
and barometrical altitudes. 

VV'hen the lower station is an extensive plain, and the upper 
barometer is plnciHl at ihe bottom of a deep ravine, or gorge, the 
increase of the density of the air therein c.auses the mercury to 
stand too high, and thi; comimted altitude must fall short of the 
truth. 


Correrfion for the Difference of Tempcrafnir of the Mercnr// of 

the. Barometers. 

Mercury expands with increase of t.emj)erat.urc : according to 
the approved experiments of MM. Diilong and Petit, its volume 

at 32° F. is altered I’or a variation of temjicrature equal to 

1° F. The densities of equal weights of iluids being reciprocally 
as the volumi’s, and tlicir pressures equal to their heights mul- 


• At the level «if the --i-a, v'T'lcr 'mils at ‘2le'’ under a pre'-sun; of ;<() inches of iner« 
enry, but would not the ebuiMti'di at tJ’*- l e.'i''' lonprraturc t.aki; place a( nii elevation 

4 

rf four inilcs, althnutth tlie hauunctr: •{iwl th< ir nt ' iiT.lif'-? 
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ihcir inean s,’*^ i! inllnus tl;;!! ilu’ (■:' 

old's susliiii»ii!|^.'; ihe sijijc atnM'sjihcrii- prossiii'e, hut 
oxposocl to (iiliei'dit lonineratmcs, v. ill nut, cuiTu-iia'; tiu; otilurnii 
of the one having' the inferior leniperatnn; bting shouer than 
the other in proportion to tlie increase of density. T!i<; uijserved 
heights will, therefore, require to be leducetl to their value at 
3 ;2° F. or simply, as tlie speeilic gravity ofllu' nu'icury, it'the 
same in both instruments does nut affee.t the eahailation, t)ie 
length of tlie one cohnmi must bi“ reiluecd to its lu'igfit lu the 
tenijieiatui'c of tlie other. But tliis reduction, as it supp.ose.s 
the scale of inches, ‘generally ol'brass, to be unaffected by change 
of temperature, is of conr,''e overrated ; were the linear dilatation 
of the scale ecjual to that of mercury in volume, the heights of 
the barometer would not in fact reijuire a correction for ditrer- 
ence of temperature. The fraction expressing the reduction 
must cousequemly he equal to the expansion of mercury mhius 

thatof brass,orto-jJ-- per degree from d'i" I’.'l' 

To construct a table enabling us to correct the altitude com¬ 
puted from the observed pressures, we liavi: but to find as a basis 
the value in feet of the correction fora dilference of temperature 
of the barometers equal to one degree, the air being at 32'’. 
Whatever the heights of the columns, provided we rediuu! them 

all in the .same ratio, or of ^ ^ ;j of 11153 

heights of the columns of air at 32'’ F. balancing tlie minute 
columns of mercury interce[)(cd by tlie observed and corrected 
heights will Ik; sensibly ecpial. 'file lOOOth part of 30 inches is 
0'0;10 in. and the same proportion of 15 inches is but half the 
(piaulitv, yet as the; former siqiports double tlic pressure of the 
latter, its density is greater in the same ratio, and the heights, 
inversely as tin' densities, arc alike. Fndor a pressure of 
2()’208 iuclies, one v(;i'tical foot of air at 3'2'' F. half saturated 

' It is ii|iiito MipcTllucus to rcin.irk, tluit the iiicre.nseil (lianu'tcr of the eohiinii of 
meri’ury from the oi the };lass of the tubes docs not interfere witti ihe equili- 

hriuni of pressure of the atmosphere and tile luereury, and must not lie rej^arded. 


■f lixpansion of ineiTuiy tin volume) . 1 : rOOUiUDIO 

Ditto brass (tin(;ar')... J : I•()()()() 1011 


Ditn’rence -, or as . t ; I’UUOShOO 

1! I hS 


(See a valuable paper on the Expansion of illctals, tye. by the ('low) President of the 
London Astrononiier.l Society, inserted in tile second volvune of their Alenioirs.) 

+ Hiilc _To reduce the observed height to its lcny;tli at F. multiply it by the 

number of degrees of the attached thermometers above Ihi®, and divide the jirodnet by 
111.5;{ plus Ihe multiplier. Tlie teniperatiirc being below the freezing point, multiply 
by the number of degrees below .S'ivi, and divide the product by 111 od w'nius the uiul- 
trjilicr. 

For the stationary barometer, generally above .'h:'’ in these climates, we might apply 
a constant divisor thai w.wld c.iuse the lci" t errors between and SV". It wouM ot 
course c.xceo 1 the .'ivii'imeticd ir i ol 1! end I i'.U.l, the divisors at those teinjicr- 
.iture 


tij'ilied by 
two baroi 
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with moisturo counterpoises O’OOl in. of mercury, allowiuice 
beino’ nuide ibr tlie eliniinution of gravity in the vertical line. 

^ I "... 

Dividinir 20208 by we have 2*35, the correction in feet for 

one degree of difference of the attached or interior thermome¬ 
ters ol' the two barometers, subtractive from the calculated 
height, when, as is generally the case, the instrument at the 
upper station is inferior in temperature to the other. Substitut- 

imr:;— for as the mean rate of expansion per deijjrec ofhmnid 

® 450 -ISO ‘ ^ ^ 

air, we alter the 2’35 feet in conformity for other temperatures 
of the air. 

The mean value of forty-one degrees of difference of the inte¬ 
rior thermometers (the mean of the detatdied ones being .W'), 
being equal to 100 feet, were the artist to divide Jo/it/-on(‘ 
degrees of tlie scale into 100 equal parts, making the zero of the 
new scale to correspond with 0° F. and numbering the divisions 
upwards to designate them as /ir/, we should note at the two 
stations the number of feet opjiosite the summit of the column 
of mercury in the thermometer in lieu of the degrees, and deduct 
their difference (the ujiper barometer being coldest), from the 
altitude calculated with the observed pressures.* When the 
difference of level of the stations is great, the two detached 
thermometers may differ considerably, and some little correction 
should in strictness be applied when the mean temperature of 
the air differs from 50°. The difficulty of ascertaining the mi'an 
temperature of the mercury is, however, so gieat, and the value 
of its dilatation so variously given by different experimenters, 
tliat it would be mere affectation of exactness to ri'gard it. Its 
value with the proper signs alhxed is subjoined. 


Dilf’erenrc of the detached Therntometers. 
IMcaii Temperature of the Air. 



+ 12° 

32° 

72° 

92° 

10 ° . 

... —1-9 ... 

. -0-9 

.... +1*2 .... 

+ 2-2 ft;ct. 

20 . 

... —4'0 ... 

. -1*9 

+ ‘>•3 

• ••• \ *••• 

+ 4-4 

30 . 

... — fyO ... 

. -2'9 

• •.. + 3*4 


40 . 

. .. —8*0 ... 

. -3-9 

.... +4’() 


Deluc 

imagined that 

n 

it was 

necessary to reduc 

0 the heights 


of the rnercurv, the temperatures of both baromettirs being tin 


same, to their lengths at one ffxed temperature. 


The error 


being jiointed out. Dr. Maskelyne demonstrated that the correc¬ 
tion in feet would be constant for any given temperature of tlie 


* It is to be hoped that our artists will not neglect to substitute for the cemit'raue 
scale one of this description, which will enable the observer to dispense with every cal¬ 
culation whatever on acctmnt of the unccpial temperatures of the barometers. W'itb the 
tables we shall furnish, the scale of Falircnhcit ^11] be much uu>’'e t -uvciiient ‘''.m ti e 
one with the wro ‘.it tie,' .Vee/ii'.i; j aiiu. 
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air. Haniuud (or it may be an error ol'liis translator in reducing 
metres to feet) states the correction })er degre*? C, at the mean 
pressure of the atmosphere to be more than 3-lOOths ol’an inch, 
and equal in elevation to more than 3 feet. I’he correct quanti¬ 
ties are 5 -100()ths of an inch, and more than 4 feet. The dila¬ 
tation of~rr, used by Ramond has been discovmed to be incor- 

rect from a mistake in the calculations of the experimenters. 

Granting the assigned values of the dilatation (jf mercury and 
brass to be correct, if we suppose one of two sy[)h()n barometers, 
alike in every respect in their construction to be placed at any 
elevation on the side of a mountain, and the other exactly 423 
feet above it, tlie mercury of the instrument at the base being 
constantly maintained at tin; freezing point, and that of the supe¬ 
rior one at 212'^ F. then would the observed heights of the nier- 
(uirial columns (the air being at 32'^) bo aUke, without regard to 
the atmospheric pressures or variation of the pressures they 
supported. 

('arretiion lor l/ic jUfKcous Vdpour roulained in the Atmosphere. 

An atmosphere of aqueous vajtour uniformly of the same 
temperature would decrease in density in geometrical progression 
for equal perpendicular ascents; but as its specific gravity com¬ 
pared to dry air is as 10 to Ki, it follows that if its den.sity at 
an altitude of 10,000 I'eet should be found to be diminished one- 
half, a decrease in the same ratio of the density of tlic dry air 
would take place at an elevation of 10,000 feet; the pres¬ 
sures of the two fluids at the base being the same, and their 
temperatures alike. 

All equal weight of dry air being mixed with the vapour, the 
two fluids would exist as distinct atmospheres, the particles of 
the one not pressing on those of the other,and consequently 
maintaining their peculiar arrangement of density undisturbed. 
At the basi5 the pressure would be double its former value, but 
as the altitude increased, this ratio, for the reasons assigned, 
would continue to diminish. Should the temperature of the 
mixture decline in proportion to the altitude, the diminution of 
the density of the vapour would be more conformable to that of 
the air ;—the decrement of tenqierature being sufliciently rapid, 
it might even exceed it. So numerous and variable are the 
causes tending to disturb any regular law of the variation of the 
density, that we may consider the mean density of a stratum of 
moist air as equal to that of one of dry air under the same pres¬ 
sure, but of a temperature superior to that indicated by the 
detached thermometers, by the mean of the eipiations lor the 
observed dew-points at the two stations, computed as pointed 


* Dalton. 
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f(jithose observed, proercd in ottr calenlations ))rfccisely the 
same as I'or dry air. VVheii wc cotne to the explanation of the 
tablfes,lhe method will be more fully described. 

But what are the eq^iations when the observer lias been 
unfurnished with a liygrornotcr ? Laplace has found on inves* 
tigation of the observations of Iiaiuond, that ll i; eorivctioii for 
humiclity iu the mean slate of iht; atiuosp])ere. may be made 
(without regard to pressure) by adding tu iJie hhuh of th? 
detached tliennometers /m/J' the equation for selurati'd air sup¬ 
porting at that mean temperature a pressure of Imdies.’* 

The decree of satnration of a s. (-limi oi' ibe aiinospbere may 
vary from several causes. It will be greate'-, cah'ns jHtnOiis, in 
a maritime than an inland situation ; and in the midst of moun 
tains, especially if marshy, than when surrounding an arid peak 
isolated m a level district. When the temperature is low, tin; 
probability of the air bring more nearly saturated is ine.n'ascd, 
partioularlv if the wind should be fioin a (piarlev where the 
quantity of vapour, from the proximity of the siai and the supe¬ 
rior temperature, sliould natuully be consideraldc. AVe are also 
led to 'infer from the experiments made in dill'erent latitudes 
wirh the hygrometer oi" Mr. Daniell, that the correction for 
humidity should be greater at tin; same temperature for eleva¬ 
tions above the sea not exceeding btUlO feet than for extraordi¬ 
nary altitudes. 

Guided by these remarks, when the observer conceives the 
atmosphere to be unusually damp, let him add to the nnxm 
temperature two-thirds of the equations .gi'cn in lb-' fable at 
p. 50, vol. X. On the other hand, wiien tin-, air is judged to be 
in a state of extroordinaiy dryness, he may consider the dyr' ix t; 
of humidity as equal to one-third of the inaxinium (juanlily, .ind 
make his corrections in eonfonnity. 

( To hr I'liiitiinti d.) 


* The ibrmula of IjajJr.cc is i'U’orroct fiT umjH-ran'Vp n lie),.' lii 1< w Tin* 

augmentation of the dilatation of dry air j m oidcr to inver tlie increase 


of humidity at elevated tcnipcratuics heyond its mc.'in iin.intity .u (introduced in the 
general coefficient) has the elFect of making moist air at inw anipei-ittures appear more 
dense than dry air. 
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Article II, 

A Sifnopsis of the Genera of Curipcdcs arranged in \atural 

Fa/nUiesy irith a JJescriplion of some new Species. J3y Jolin 

I'Mwiml Esq. I’CiS.^c. 

(To the Editors of the Annuls of Philosophy.) 

C. . 'I'Ji’.N, Ilriliih Mustuniy JuneOy 1825. 

;1 ,VRN'A i: r.K ao ^ acorn shells first attracted the attention of 
older naturalists on account of the fables that they were the 
» / hi oi the immense flocks of barnacle geese, as described by 
G i.ird and others, but they were afterwards studied zoologi™ 
C'lilv'. 

Liniueus placed these animals together in a genus under the 
name ''t' Lepas, considering the animal us similar to his unli- 
gme'*, lid at present unknown, genus Triton. 

'Iheir anatomical structure has been displayed by John Hun¬ 
ter, >>ir ’ emrd Home (Comp. Anat.), Poli (Test.des deux Siciles), 
Cuvier (Ann. ou Mus.), Savigny, Blainville (Anat. Comp.), and 
others. 

The zoological characters of this group of animals have been 
niu'di studied by Bruguieres,Lamarck, Schumacher, Leach, and. 
Raii/.ani; but it has been peculiarly unfortunate in having been 
chiefly attended to by naturalists who appear to disdain to 
consult and quote the w'orks of others, or even to use their 
names, as may be observed by the following chronological list 
of genera, ’ ’ith the syr»..myma of the subsequent zoologists. 

Lif .r, flo.ich. 1(185. 

1. Anatifera. Pentalasmis, Hill. Anatifa, J.ani. Pentale- 
pas, Blain. Lepas, Brag. 

Halanus. Monolepas, iv/eiu, who divided it into 2 §. l.Aw- 
gipylf, juid ^titipyle. 

Hill, Gen. i\at. Hist. 1752. 

3. Poliicip. i. Uamphidoma, Selium. Mitella, Ock. Peuta- 
lepas [i'ainville. 

Klein, Ostracologia, 1753. 

4. Polylepas. Diadema, Schuni. Coronula, part. Lam, Co- 
ronula, Jjeach. 

5. Astrolepas. Coronula part, Lam. Chelonobia, Sai igwy, 
MSS. Leach. Verruca, Rpnph. 

6. Cajutulum. Pollicipes, part, Leach 1 

LinNjEus, Syst. Nut. 1767. 

Lepas (for the whole), now abolished, as the other names 
were used prior, and this means properly a Patella. 

Lamarck, L’rtroiV du Cours, 1812. 

7. Ttibiciuella. 

New Seriet, vol. x. h 
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Schumacher, 1817. 

8. Malacota. Branta, Ocken. Otion, Leach. Conchoderma, 
Olfers. Auritella, Blainv. Gymnolepas, B/aw. Diet. 

9. Scnoclita. Cineras, Leach, Gymnolepas, Blain. 

K). Tctruclita, Conia, Leach. 

11. Verruca. CW&m, Savlguy, MSS. Ochthosia, Ranzaui, 
Creusia, Lani. 

12. Diadema. Coronula, Leach. 

Leach, Lucy. Brit. Sup. 1819. 

13. Acasta. Balanus, Blainv. Sow. 

14. Creusia. 

15. Pyrgoma, Saviguy, MSS. Creusia, Blain. 

10'. Scalpellum. Polylepas, Blain. 

There are several other genera named by this naturalist in the 
collection of the Museum, but they are without characters. 

Say, Joiirn. Acad. A’. S. Phil. 

17. Conoplea, IMesula, Leach, MSS. Balanus, Lam. 

Sovverby, Genera. 

18. Lithotrya. Ahsin, Leach, MSS, Litholepas, 

Ranzani, Mem. di Stor. Nat. 

19. Chtha lamas. 

20. Cclopirns. (.'oronula, part, Lam. 

21. Asemus. 

This class of animals has been confounded by most authors, as 
Cuvier, Dumeril, &c, with the Mollusca; indeed the latter first 
separated them and the Brachiopodous Mollusca into a group 
from the rest under the latter name, but they were very properly 
distinguished from these animals by Lamarck, and considered 
as a distinctgioup between the Annulosa and Mollusca. Latreille 
considered them as Annelides, and Mr. W. S. Mac Leay has 
lately pointed out their position to be an annectant group 
between the Crustacea and the Iladiata. Their affinity to the 
former is striking; it is not so apparent with regard to the latter, 
but this will most likely be more obvious when they become 
more completely known. 

Class.- ClRKIPEDKS. 

Lepas, Triton ? Lin. Ncmato'Doda, jB/am. Cirripoda, Lam. 
Brachiopoda, Dumeril. Cirripeca, Lam. Hist. 

Animal. —Body soft, conical, ending in a slightly ringed tail, 
inclosed in a fleshy sac, which is open at the hinder or anal 
extremity. Legs six pair, placed on the side of the tail, each 
ending in two compressed jointed, horny, and often ciliated 
appendages. Protected by a shelly case, Ibrmed of a certain 
number of shelly plates, which surround the body more or less 
com[)Ietely. 

Head not distinct, eyes and tentaculanone. Nervous system 
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consisting of a longitudinal series of ganglia united by a double 
cord, and several scattered ganglia. 

Mouth placed at the base (or attached part) of the animal, 
furnished with three pair of horny jaws. Alimentary canal 
mostly simple, vent situated at the base of the proboscis-like 
terminal tube. The gills pectinate, one on each side at the base 
of the anterior pair of feet. 

Hermaphrodite, oviparous, the aperture of the organs of repro¬ 
duction placed at the end of the proboscis-like tube. 

Attached directly, or through the medium of a tendinous tube, 
to marine bodies. Living on small sea animals which they col¬ 
lect by means of their legs. Growing very rapidly. 

Linnseus considered the whole of the Cirripedes as one genus. 
The French naturalists generally look upon them as an order of 
mollusca, but Mr. W. Mac Leay has lately proposed, I believe 
very properly, that they should be regarded as an annectant 
class similar in rank to the AnnelideSf Tuniiala, &,c. Classes 
are usually divided into orders, but on account of the small num¬ 
ber of genera at present known in this class, I have thought it 
right to follow the plan used by Mr. W. Mac Leay in his excel¬ 
lent paper on the Tunicata, just published in the Linnean Tran¬ 
sactions, and to divide it into Families. 

J.ister divided this group of animals into two genera, calling 
them Anatifera and Balanus. Bruguieres followed him, but 
changed the former name for that of Lepas. His genera may 
be considered as the primary division of the class, and the for¬ 
mer appears to be the Normal group. 

Synopsis of the Families. 

I. jBof/y compressed, pedimcled. Anatifera, List. 

Peduncle naked. Anatiferid^,. 

Peduncle scaly or hairy.PoLLiciPEDiDiE. 

II. Body coronal, sessile, Balanus, JLfsf. 

Operculum valves articulated. 

Base concave. Pyrgomatidje. 

Base flat or none. Balanidae. 

Operculum valves separate. Coronulidas. 

§ 1. Normal Group ?— Body oval, compressed; open on the 
posterior ventral part, and prolonged to be fixed into a fleshy pe¬ 
duncle ; shelly valves, five or more, imbedded in the coriaceous 
tunic, not articulated together, increasing by addition to their 
whole edge. 

tarn. 1. Anatiferid.e, Gr'ay. 

Body compressed; shelly valves, five or eight; one pair 
behind, and one or two pair before the legs; one plate on the 
back (rarely divided across); sheath of the peduncle smooth ; 
destitute of additional scales. 

h2 
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^'Body suhcompressed; shelly plates small. 

Cien. 1. Malacota, Schiim. (n. 8.) 

Body club-shaped, with two cylindrical fleshy processes 
behind, just above the posterior shelly plates. 

M. bivalvis, Sclutnt. Lepas aurita, Cuvier. 

‘J. Pamina, Grai/. 

Body club-shajied, with a cylindrical fleshy process behind, 
between the posterior plates. 

P. trilineata. Gray. Mus. Brit. 

3. Senoclita, Schum.(u.9). 

Body club-shaped, attenuated; hinder part, simple. 

S. fasciata, Schuni. Lepas membranacea, Montague. 

"^^^Body compressed; shelly plates targe. 

4. OcTOLASMis, Gray. 

Body si’bcoinpressed ; shelly plates eight small, three lateral 
pair and two dorsal; the posterior valves linear ovate, with a notch 
for the end of the linear ventral valve; lateral central valve 
triangular; dorsal valves two, meeting at the angle of the back 

O. VVarwickii, Graif. Heptalasmis Warwickii, Leachy MSS.; 
but it has certainly eight valves. Mus. Brit. 

5. Anatifeka, Lister (u. 1). 

Body compressed ; shelly plates, five, large, two pair lateral, 
and one dorsal; lateral valves subtriangular; anterior pair very 
large ; dorsal valve incurved. 

‘|‘ Valves sabmemhranaveoas, dorsal one angulated, peduncle 
short. Dosima, Gray. 

D. lascicularis. Gray. Lepas fascicularis, Montague. 

d Valves shelly, fnrrotved, dorsal one roundedy peduncle short. 

A. sulcata. Gray. Lepas sulcata, Montague. 

•pH* Valves shellyy smooth; dorsal one rounded; peduncle long. 

A. vulgaris. Lepas anatifera, Lin. 

Fam. II. PoLLiciPEUiD^E, Gray. 

Body compressed; shelly valves distinct; peduncle coria¬ 
ceous, covered with hair or shelly scales. 

*Shelli/ values smooth, placed one above the other. Living on 
wood, or on other marine bodies. 

1. ScAEFELLUM, Leucli (n. 16). 

IShelly plates, 13. Lateral plates six pair, subtriangular; 
dorsal one, linear kneed ; peduncle annulated, with shelly scales. 

1. S. vulgare, l.each. Brit. Mus. 

2. SMiracM, Leach, without character. 

Shelly plates, 13. Lateral plates five pair, subtriangular; 
ventral and dorsal anterior plate, triangular, incurved ; dorsal 
plate, linear, kneed; peduncle pilose. 

S. Peronii, Leach, MSS. Brtt, Mus. 
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3. PoLLiciPEs, Hill (11.3). 

Shelly plates, 33 or 35. The posterior and posterior ventral 

pair, and dorsal plate large; the rest (14 or 15 pair), small, 
forming two or three series, the hinder ones largest; peduncle, 
covered with shelly scales, bald. 

1. P. cornucopia, Leach. Lepas pollicipes, lAn. Raniphi- 
doma vulgaris, Sc hum. P. Smithii is not distinct from this 
species. 

4. Calantica, Gray. 

Shelly plates, 15. The posterior and posterior ventral pair and 
the dorsal plate large; with eight smaller scales, forming oue 
series, of which the dorsal and ventral are the largest; pe 
duncle scaly, covered like the shelly plates with hair. 

C. Homii, «o5. Pollicipes tomentosus, LeacA, (descrip.) P. 
hispidus, Leach, (plate). 

1 have dedicated this extraordinary species to Sir E. Home, 
who has most carefully examined the structure of the animals 
of this class. 

5. Catitijlum, Klein. 

Shelly plates, 34. The posterior and posterior ventral pair, 
large, subarticulated; the lateral medial pair, and the dorsal 
and ventral plate middle sized, long triangular; with a series of 
13 pair of small plates, at the top of the peduncle ; peduncle, 
scaly, bald ; shelly plates subsulcated. 

This genus appears to be intermediate between this and the 
next section. 1 do not know its habits; it maybe Lithophagous 
or a Lithodome. Rumphius is the only author who has figured 
its peduncle. 

C. Mitella, Gray. Lepas Mitclla, Gmclin. 

**Shelly calces transversely, acutely, and reversedly sulcated, 
forming one scries. Funning or living in holes in rocks, shells, &c. 

Lithotrya, Sowerhy (n. 18). 

Shelly valves, eight; two pair lateral, one dorsal, one ventral, 
and a series of minute shelly scales. Peduncle short, thick, 
reversed conical, with a hole at the anterior part near the attach¬ 
ment ; attached to a concave, irregular, shelly valve. Living in 
holes in rocks, perhaps formed by itself, as the irregular plate, 
appears to move gradually down its side. 

L. dorsalis. Sow. Lepas dorsalis, Ellis. Absia Lesnerii, 
Leach, MSS. 

Mr. Sowerby only describes seven valves. 

Ibla, Leach, without character. 

Shelly valves, four; posterior pair elongated, slightly curved; 
ventral pair, triangular short; peduncle cylindrical, contracted 
near the attachment, covered with hair-like processes. 

I. Cuvieriana, Leach, MSS. Valves transversely annulated, 
laniin8e pointing towards the peduncle. Mus. Brit. 
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CoNcnoTRYA, Gray. 

Shelly plates, five; two pair ventral, and one plate dorsal; 
peduncle-? 

Lives in holes in shells. 

C. Valentiana, Graj/. Shelly plates, thick, transversely lamel- 
lated. 

Inhabity Red Sea in the valves of Ostrea Cucullata, Born; 
Lord Vakntin. 

BuTSNinus, Leach, without character. 

Shelly plates, seven; three pair lateral, and one valve dorsal. 
Body cylindrical conical. Peduncle or base ? 

Living in holes in stony corals ; the holes are clean without 
any shelly deposit. 

B. rodiopus, Leach. Shelly valves, all transversely lamellar. 
Mils. Brit. 

II. Anriectant Group! Body conical, cylindrical. Shelly 
valves, four, or six, or eight, articulated together laterally, and 
sometimes to a shelly cup, called the support, which closes the 
front of the shell, the hinder part closed by an operculum formed 
of two or four valves, which leave an aperture for the passage of 
the feet; the shelly valves increasing only at their broadest or 
anterior edge. Attached immediately to or imbedded in marine 
bodies. 

Obs. The operculum appears to represent the posterior and 
posterior ventral valves of the former group. 

Lam. III. Pvrgomatioa:, Gray. 

Body, four, or six-valved; operculum four-valved, oblique, 
valves articulated together; base shelly, concave, cup-shaped. 
Living imbedded in zoophytes. 

•Each genus of this family appears to be peculiar to a certain 
genus or group of zoophytes. 

*Shelly valves of the body, four, sometimes united together. 
Living buried in stony corals. 

1. Pyrgoma, Savigny, MSS. Leach (n. 15). 

Valves of the body of the shell 4, soldered together; sheath 
^f the operculum very small; operculum conical, four-valved, 
ventral valve linear, posterior valves hooked narrow triangular. 

P. cancellata, Leach. Shell radiately ribbed. 

P. lobata, Gray. Shell concentrically striated, deeply lobed. 

2. Daracia, Gray,* Savignium, Leach, without character. 

Valves of the body of the shell, four, soldered together; sheath 

* Although I have been desirous from courtesy to preserve even the manuscript 
Dames of Dr. Leach, I have here been necessitated to change one, a» it is against the 
Mies of Mologieal nomenclfttnreA 
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of the operculum none; operculum convex, two-valved, the 
ventral and posterior valve of each side being soldered together. 

D. Linnaei, nob. Esper Zooph. Madrep. t. 85. 

Obs. Linnaeus describes this species as part of his Madrepora 
Polpgama, and appears to take the name from his belief that the 
coral was inhabited by two kinds of animals.—(bee Lin. Sifs. 
Nat. 1275; Ant. AcaL iv. 258, t.3, f. 15 ; Esper. Zooph. i. 29; 
Boddaert, Elench. Zool. 324.) 

3. Megatuema, Leach, without character. 

Valves of the body of the shell, four, soldered together; sheath 
of the operculum nearly as long as the valves; operculum 
conical, four-valved, valves subtriangular. 

■f Support of the valves immersed. Valves finely striated. 

M. btokesii, Grai/. Mas. Brit, on Fungia. 

Valves convex ; support of' the valves conical exserted ; 
Adna, Leach, no character. 

M. A. Auglica; valves and support radiately grooved, and 
concentrically striated; Devonshire, Mus. Brit, on a new species 
of Carifophj/llia, 

4. Creusia, Leach (n. 14). 

Valves of the body of the shell 4, distinct; sheath of the oper¬ 
culum nearly as long as the valves; operculum conical, four- 
valved, valves triangular. 

VBase convex, prominent, sitting on the coral; shell convex. 

C. spinulosa, Leach. Mus. Brit. 

Dr. Leach describes the valves of the operculum as soldered 
two and two, but they are not so in the Museum specimens. 

Base sunk in the coral; bod^ of the shell nearly Jiat. 

C. CJiildreni, nob. Mus. Brit. 

*■*Shelly valves of the body, six. Living in or on the surface 
of horny or barked zoophytes. • 

5. Co NO plea. Say (n. Ki). 

Body short; valves six, elongate, distinct, truncated; ven¬ 
tral, dorsal and lateral dorsal pair large; lateral ventral pair 
small; operculum conical pointed, four-valved. The base elon¬ 
gate keeled. Attached to the stems of Gorgonite. 

1. C. elougata, *S«y. The base elongated behind. N. Ame¬ 
rica. B. galeatus, Omelin. 

2. C. ovata, nob. The base ovate. Africa. 

6. Acasta, Leach (n. 13). 

Globular; valves six distinct, long triangular; apex acute ; 
the ventral, dorsal, and lateral dorsal pair, large; the lateral 
ventral pair, small; operculum conical, acute, four-valved. Base 
hemispherical, imbedded in sponges. 

1. A. Montagui, LeaeJi. Lepas spongiosa, Montague. 

2. A. laevigata, Gray. Shell subglobular, yellow, unarmed. 
Valves finely concentrically striated } the Tropics^ 
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Fam. IV. BALANiDiE. 

Shell of the body, four, six, or eight-valved; operculum four- 
valved, oblique, valves articulated. Base none, or shelly, imita¬ 
ting the substance to which it is attached. Attached to all sorts 
of marine bodies. 

* Shell of the body six-valved : valves unequal; the lateral ven¬ 
tral pair smaller than the rest. 

Balanus, Lister (n. 2). 

Body conical; six-valved; operculum conical acute, four- 
valved. 

JB. Tintinnabulum, Brag. 

There are two species in the Museum named ElminiuSf by 
Dr. Leach, which m the dissected specimens have only four 
valves displayed, by which character tne Dr. most probably in¬ 
tended to separate this genus; but on examining the other speci¬ 
mens, the six valves are very distinctly to be seen; so that they 
are true Balani. The opercula appear nearly horizontal; they 
may be what is intended by the following genus, which 1 
nave not seen ; this idea is strengthened by one of the species 
being from Sicily. 

Chtiialamus, Ranzani {w. 20). 

Body very depressed ; valves six; area very prominent, nearly 
equal ? The internal plate short; base membranaceous; mouth 
nearly equally four-sided; operculum somewhat pyramidical 
four-valved, horizontally attached by a membrane, to the mouth. 

C. stellatus, Ranz. Foli Moll. t. 5, f. 12—17. 

**Bodyy four or eight valved; valves unequal; substance often 
thicky porous; base none. 

OcTOMERis, Sowerby. 

Body depressed ; conical; valves eight, thick ; operculum 
subconical; four-valved. 

O. Stuchburii, Gray. Africa? 

1 have seen this shell in the shop of Mr. G. Sowerby; who 
is, 1 understand, about to describe it under the above generic 
name. 

Tetraclita, Schum.n. 10. 

Body, conical; valves four; operculum, four-valved. 

fAsemus, Ranzani ; sutures of the valves indistinct. 

1. A. stalactifera, Ranz. Blain. Ency. Method, t. 165, f. 9, 
10. 0. porosa, Leach ? 

j-i-Conia, Ranz. (not Leach); sutures very distinct. 

T. C. radiata, Ranz. Blain. Ency. Method, t. 164, f. 15. 
Tetraclita squamulosa, Schum. L. Jungites, Chem. viii. t. 98, 
f. 836. 

Verruca, Schum. n. 11. 

Body depressed, four-valved, valves oblique, sulcated; 
operculum convex, four-vajved; valves soldered, 2 sind 2. 



105 


1825.3 arranged in Natural Families, 

V. Stromii, Schutn. Balanus striatus, Pen. Brit, Zool, 
Clisia striata, Leach. Creusia Stromia ? and C. verruca, Lam, 
Hist, 

Fam.V. CoRoiiVhiDM, Graj/. 

Body, conical, or cylindrical; six-valved; valves, cellular; oper*- 
culum, four-valved, horizontal; valves imbedded in the tunic 
(not articulated); base none, or membranaceous. Imbedded in 
or attached to the organic farts of sea animals^ as whales, turtles, 
crabs. 

1. Tubicinella, Lam.(n.7). 

Body cylindrical, or front rather contracted; operculum, 
valves equal. 

T. trachealis, Lam, 

2. PoLYLEPAS, Klein (n. 4). 

Body subdepressed. Mouth nearly circular; valves very 
thick, outside lobed, inside many cells; operculum, posterior 
valves largest. 

'I-Diadema, Schum. Co)wex, front of the cavity contracted. 

P. D. Kleinii, Gray. P. Balaenaris, Klein, llepas Diadema, 
Lin. 

tfCetopirus, Ranz. Depressed, front of the cavity scarcely 
contracted. 

P. C. vulgaris. Gray. Coroiiula Balmnaris, Lam. 

3. Platylepas, Gray. Coronula, lianz. part l^m. 

Body depressed. Mouth ovate. Valves, outside two-lobed; 

inside celled, midribbed; operculum, valves nearly equal. 

P. pulchra, Graif. Shelly valves finely transversely striated; 
sutures smooth, Corsica. Mas, Bril. Chelonobia, species, Leach. 
C. bisexloba, Ranz. 

This genus is very interesting, as being exactly intermediate 
between Polylepas and Astrolepas : it has the cells of the former, 
and the form and operculum of the latter. 

4. Asteolepas, Klein {n. l>). 

Body depressed. Mouth six-sided. Valves thick, subsolid, 
base toothed, rugose ; operculum, valves equal. 

1. A. Testudinaria,Gray. Shelly valves, radiately substriated; 
sutures, distinct, simple. Balanus Testudinaria, Lin. Coro¬ 
nula Testudinaria, Lam. 

2. A.rotnndarius, Gray. Shelly valves, smooth: sutures, wide, 
transversely pitted. Balanus rotundarius, Lin. A. Testudina¬ 
ria, Klein. 

3. A. lads, Gray. Shelly valves, smooth; sutures distinct, 
simple. 

Coronula dentkula, Say ; found on the clypeus of the King 
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Crab, will most probably form a new genus of this family : it is 
curious as not being parasitic on vertebrated animals. I have 
found another exception in A. iavis, living on a specimen of 
Valuta porcim. 

The affinity which exists between the families of this group 
is not very apparent at first sight; but upon examination, the 
passage from one to the other is very striking, and sometimes it 
IS very diflBcult to decide to which family the genera should be 
referred, as may easily be imagined when I state that both Dr. 
Leach and Blainville placed the second section of the Ajiatij'e- 
ridoa as genera of the family PoUicipedidtc, and several of the 
second section of the latter family are so exceedingly allied to 
the Pi/rgamatida both in their structure and habits, that 1 was 
very doubtful to which family they should be referred, nor was 
I satisfied till I had reason to believe that Lithrotryay which 
has many of the characters of PoUicipes, was lithophagous, and, 
therefore, agreed in habits with Brisimus and Conchotrya, the 
genera under consideration. 

Thus the transition of the Pollicipedid<e of the first group to 
the Pyrgomatidee of the second, appears very natural, but the 
genus which forms the junction is yet wanting, for the last 
genera of the former family may be known from the genera of 
the Pyrgomatidoi by their always appearing to form themselves 
(by chemical action most probably) the holes, which they inha¬ 
bit, whereas the cells in the corals inhabited by tlie latter family 
are caused by the animal raising up its body, and adapting itself 
to the growth of tlie zoophyte to which it is attached, which 
in fact often overruns and destroys it. The ^lassage from 
the PyrgoinatidcB to the Balanidte. must be very evident when 
both Blainville and Mr. Sowerby have placed the genus Acos/o, 
and Lamarck the genus Complea, both of which have evidently 
the habits of the Pyrgomatida, as species of the genus Balanus. 

The genus Tetraclita of the second section of the Balanida 
wants the shelly base, and has the cellular structure of the valves 
which is so peculiar a character in the Coronulidfc, which also 
has only a membranaceous base. 

Another peculiar character of the latter family is that the 
valves of the operculum are small and distant one from another, 
and simply imbedded in a membranaceous tunic, which pro¬ 
trudes considerably beyond the mouth of the shelly valves : now, 
as 1 have before observed, as there is reason to believe that 
the valves of the operculum are analogous to the posterior and 
posterior ventral valves ohhc Anatiferidoi, there must be an evident 
resemblance in structure between the genera of the first section 
of the latter family, where these valves are exceedingly small, and 
the genera of Coronulidw. But this is only an affinity of general 
structure, the genus intermediate between these families is still 
a desideratum, for the nearest approximation which 1 know of 
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at present is between the genera Malacota and Tubicinella, both 
of which are subcylindrical, although one evidently belongs to the 
compressed, and the other to the depressed group of the class. 

The families are susceptible of several methods of division, but 
that used by Lister appears to be most natural: thus, in Anatu 
feridoi and Coronulidfc, the base and support of the valves is 
only a thin naked membrane; while in the other three families, 
it is more or less shelly; for although it is flexible in Pollicipe- 
dida, its surface is always covered with shelly scales, and in 
Fi/rgomatidte and BalanidiV^ it is as completely shelly as the 
valves of the body themselves, and the valves of the operculum 
are articulated together, and most accurately fit the mouth of 
the shells. 

The older naturalists were inclined to make too few species of 
this class; but the modern ones, in avoiding this fault, have gone 
to the other extreme, by making too many. There is a very 
large collection in the Museum named by Dr. Leach, but 
nearly all his names being new (and often two or three to the 
same species), without the slightest reference to those of other 
authors, they, therefore, cannot be adopted without great exa¬ 
mination. The species are not very easy to determine, as the 
shelly plates of the A natiferidtc'Awd PolUcipedidee are exceedingly 
apt to vary both in their form and surface, even in the individuals 
of the same group. The shells of the Balauidte^xe also greatly al¬ 
tered in their general form by the closeness of the neighbouring 
specimens ; when close they become elongated (thus B.cylindra-^ 
cew.s), and when scattered they are often depressed and spread 
out at the base. The surface of the valves is also altered by the 
structure of the substance to which they are attached thus, lhave 
a Barnacle on aPecten which is transversely ribbed, and another 
on a piece of wood where the surface has all the lines of the 
grain marked on it. The species of the Pyrgornalida are often 
overrun by the corals in which they live and are thus destroyed, 
and rendered almost useless as zoological specimens. 


Auticle III. 

Explanation of an Optical Deception in the Appearance o/* the 
Spokes of a Wheel seen through vertical Apertures, By r. M, 
Roget, MD. FRS.* (With a Plate.) 

A CURIOUS optical deception takes place when a carriage 
wheel, rolling along the ground, is viewed through the intervals 
of a series of vertical bars, such as those of a palisade, or of a 
Venetian window-blind. Under these circumstances the spokes 
of the wheel, instead of appearing straight, as they would natu- 

* From the Philotophiciiil Tntnsoctions for 1825, F«n t. 
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rally do if no bars intervened, seem to have a considerable degree 
of curvature. The distinctness of this appearance is influenced 
by several circumstances presently to be noticed; but when 
every thing concurs to favour it, the illusion is irresistible, and, 
from the difficulty of detecting its real cause, is exceedingly 
striking. 

The degree of curvature in each spoke varies according to the 
situation it occupies for the moment with respect to the perpen¬ 
dicular. The two spokes which arrive at the vertical position, 
above and below the axle, are seen of their natural shape, that 
is, without any curvature. Those on each side of the upper one 
appear slightly curved; those more remote, still more so; and 
the curvature of the spokes increases as we follow them down¬ 
wards on each side till we arrive at the lowest spoke, which, 
like the first, again appears straight. 

The most remarkable circumstance relating to this visual 
deception is, that the convexity of these curved images of the 
spokes is always turned downwards, on both sides of the wheel; 
and that this direction of their curvature is precisely the same, 
whether the wheel be moving to the right or to the left of the 
spectator. The appearance now described is represented in 
PlateXXXVI. fig. 1.=*^ 

In order to discover a clue to the explanation of this phaono- 
menon, it was necessary to observe the influence which certain 
variations of circumstances might have upon it; and the follow¬ 
ing are the principal results of the experiments I made for this 
purpose. 

1. A certain degree of velocity in the wheel isf necessary to 
produce the deception above described. If this velocity be 
gradually communicated, the appearance of curvature is first 
perceptible in the spokes which have a horizontal position : and 
as soon as this is observed, a small increase given to the velocity 
of the wheel, produces suddenly the appearance of curvature in 
all the lateral spokes. The degree of curvature remains precisely 
the same as at first, whatever greater velocity be given to the 
wheel, provided it be not so great as to prevent the eye from 
following the spokes distinctly as they revolve : for it is evident, 
that the rapidity of revolution may be such as to render the 
spokes invisible. It is also to be noticed that, however rapidly 
the wheel revolves, each individual spoke appears, during the 
moment it is viewed, to be at rest. 

2. The number of spokes in the wheel makes no dift’erence in 
the degree of curvature they exhibit. 

3. The aopearance of curvature is more perfectly seen when 
the interva s between the bars through which the wheel is 

• The appearance in question has been noticed by an anonymous writer in the Quar. 
tetljr Journal of Science (vol. x. p. 28U), who gives, however, no explanation of tlie 
phenomenon. It would have been impossible, indeed, to reconcile the facts as tliey are 
there stated, with any theory that could be imagined for their solutiotu 
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viewed, are narrow ; provided they are sufficiently wide to allow 
of the distinct view of all the parts of the wheel in succession, 
as it passes along. For the same reason, the phdenomenon is 
seen to the greatest advantage when the bars are of a dark 
colour, or shaded, and when a strong light is thrown upon the 
wheel. The deception is, in like manner, aided by every circum¬ 
stance which tends to abstract the attention from the bars, and 
to fix it upon the wheel. 

4. If the number of bars be increased in the same given 
space, no other difference will result than a greater multiplica¬ 
tion of the curved images of the spokes; but if a certain relation 
be preserved between the angles subtended at the eye by the 
whole intervals of the bars, and of the extremities of the spokes, 
this multiplication of images may be corrected. The distance 
of the wheel from the bars is of no consequence, unless the 
latter are very near the eye, as in that case the apertures 
between them may allow too large a portion of the wheel to be 
seen at once. 

5. If the bars, instead of being vertical, are inclined to the 
horizon, the same general appearances result; but with this 
difference, that the spokes occupying positions parallel to the 
bars, are those which have no apparent curvature; while the 
curvatures of the other spokes bear the same relations to these 
straight spokes, and to each other, that they did in the former 
case. When the inclination of the bars is considerable, how¬ 
ever, the images become more crowded, and the distinctness of 
the appearance is thereby diminished. The deception totally 
ceases when the wheel is viewed through bars that are parallel 
to the line of its motion. 

6 . It is essential to the production of this effect, that a com¬ 
bination should take place of a progressive with a rotatory 
motion. Thus, it will not take place if, when the bars are sta¬ 
tionary, the wheel simply revolves on its axis, without at the 
same time advancing: nor when it simply moves horizontally 
without revolving. On the other hand, if a progressive motion 
be given to the bars, while the wheel revolves round a. fixed axis, 
the spokes immediately assume a curved appearance. The 
same effect will also result if the revolving wheel be viewed 
through fixed bars by a spectator, who is himself moving either 
to the right or left; because sucli a movement on the part of 
the spectator produces in his field of vision an alteration in the 
relative situation of the bars and wheel. 

It is evident from the facts above stated, that the deception in 
the appearance of the spokes must arise from the circumstance 
of separate parts only of each spoke being seen at the same 
moment; the remaining parts being concealed from view by 
the bars. Yet since several parts of the same spoke are actually 
seen in a straight line through the successive apertures, it is 
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not 80 easy to understand why they do not connect themselves 
in the imagination, as in otlier cases of broken lines, so as to 
convey the impression of a straight spoke. The idea at first 
suggests itself that the portions of one spoke, thus seen sepa¬ 
rately, might possibly connect themselves with portions of the 
two adjoining spokes, and so on, forming by their union, a 
curved image made up of parts from did'erent successive spokes. 
But a little attention to the phaiiiomena will show that such a 
solution cannot apply to them : for when the disc of the wheel, 
instead of being marked by a number of radiant lines, has only 
one radius marked upon it, it presents the appearance, when 
rolled behind the bars, of a number of radii, each having the 
curvature corresponding to its situation; their number being 
determined by that of the bars which intervene between the 
wheel and the eye. So that it is evident, that the several por¬ 
tions of one and the same line, seen through the intervals of 
the bars, form on the retina the images of so many different 
radii. 

The true principle, then, on which this plicenomenon depends, 
is the same as that to which is referable the illusion that occurs 
when a bright object is wheeled rapidly round in a circle, giving 
rise to the appearance of a line of light throughout the whole 
circumference ; namely, that an impression made by a pencil of 
rays on the retina, if sufficiently vivid, will remain for a certain 
time after the cause has ceased. Many analogous facts have 
been observed with regard to the other senses, which, as they 
are well known, it is needless here to particularize. 

In order to trace more distinctly the operation of this princi¬ 
ple in the present case, it will be best to take the phenomenon 
in its simplest form, as resulting from the view of a single 
radius, fig. 2, OR of the wheel VW, revolving steadily upon its 
axis, but without any progressive motion, and seen through a 
single narrow vertical aperture which is moving horizontally in 
a given direction PQ. Let us also assume that the progressive 
motion of the aperture is just equal to the rotatory motion of the 
circumference of the wheel. It is obvious that if, at the time of 
the transit of the aperture, the radius should happen to occupy 
either of the vertical positions VO or OVV, the whole of it would 
be seen at once through the aperture, in its natural position ; 
but if, while descending in the direction VR, it should happen 
to be in an oblique position RO, terminating at any point of the 
circumference at the moment the aperture has, in its progress 
horizontally, also arrived at the same point R, the extremity of 
the radius will now first come into view, while all the remaining 
part of it is hid. By continuing to trace the parts of the radius 
that are successively seen by the combined motions of the aper¬ 
ture and of the radius, we shall find that they occupy a curve 
Ra bed generated by the continued intersection of tliese two 
lines. Thus, when tne aperture has moved to A, the radius 
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will be in the position O «; when the former is at B, the latter 
will be at O and so on. 

Again j let us suppose that when the aperture is just passing 
the centre, the radius should be found in a certain position on 
the other side OY, and rising towards the summit. Then tracing, 
us before, the intersections of these lines in their progress, we 
shall obtain a curve precisely similar to the former. Its position 
will be reversed; but its convexity will still be downwards. 

If the impressions made by these limited portions of the seve¬ 
ral spokes follow one another with suiiicient rapidity, they will, 
as in the case of the luminous circle already alluded to, leave in 
the eye the trace of a continuous curve line ; and the spokes will 
appear to be curved, instead of straight. 

The theory now advanced is in perfect accordance with all the 
phienomena already detailed, and is farther confirmed by extend¬ 
ing the experiments to more complicated combinations. 

It readily exjilains why the image, or spectrum, as it may be 
called, of the spoke, is at rest, although the spoke itself be 
revolving: a circumstance which might escape notice, if the 
attention were not particularly called to it. 

Since the curved appearance of the lines results from the 
combination of a rotatory, with a progressive motion of the 
spokes, in relation to the apertures through wliich they are 
viewed, it is evident that the same ph'cenomena must be produced 
if the bars be at rest, and both kinds of motion be united in the 
wheel itself. For, whether the bars move horizontally with 
respect to the wheel, or the wheel with respect to the bars, the 
relative motion between them, and its effects, in as far as con¬ 
cerns the appearance in question, must be the same. The atten¬ 
tion of the spectator should in both cases be wholly directed to 
the wheel, so that the motions in question should be referred 
altogether to it. Thus, in fig. 4, the real positions, at successive 
intervals of time, of the spoke A a, when the wheel is rolling on 
the ground in the direction AZ, are expressed by the lines Aa, 
B/!>, Cc, and Dd. While the spoke is in these positions, the 
portions of it really seen through the fixed aperture VW, are the 
parts o£, /3, 7 , the impressions of which, being retained upon 
the retina, and referred to the wheel when in its last position, 
form the series of points m, n, p, and q, in the curved spectrum 
m D. 

That the attention may the more easily follow the wheel in its 
progression, it is necessary that its circumference be distinctly 
seen, and its real situation correctly estimated. Hence, although 
it be true, that by a sufficient exertion of attention the plimnome- 
non may be exhibited by means of a single aperture, it is much 
more readily perceived, when the number of apertures is such as 
to allow the wheel to be seen in its whole progress. For tbi? 
reason the pheexiomenon is v^y distinct in the case of a palisade. 
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Each aperture produces its own system of spectra; and hence, 
when the apertures occur at short intervals, the number of the 
spokes is considerably multiplied ; but if the intervals be so 
adjusted as to correspond with the distances betwoeii the s))okcs 
at the circumference of the wheel, the images produced by 
each aperture will coalesce, and the efiect will be much height¬ 
ened. 

A mathematical investigation of the curves resulting from the 
motion of the points of intersection of a line moving parallel to 
itself, with another line revolving round its axis, will show them 
to belong to the class of Quadratrices, of whicli the one which 
touches the circumference of the inner generating circle is that 
which is known by the name of the Quadratrix (d' Dinostrates. 
Such a system of curves is represented in fig. d, where IVKJ, 
CN, are the generating radii, A the outer, and B the inner gene¬ 
rating circles, and PQ the common axis of the curves. 

All these curves have the same general equation, namely, 

y s= (J) — .r. tang. x. 

where the co-ordinates are referred to the axis at right angles 
to the vertical generating radii, and passing through the centre 
of their revolution : the basis b being measured on the axis from 
the point of its intersection with the curve to the centre : and 
X being the arc of the inner generating circle, as well as the 
abscissa.* 

A w'heel simply rolling on its circumference exhibits, when 
seen through fixed bars, only those portions of the curves which 
are contained within the inner circle ; but when its motion of 
revolution is more rapid than its horizontal progression, as when 
it is made to roll on an axle of less diameter on a raisSed rail-way, 
then the remaining portions of the curves will be seen, • and 
others, on the lower part of the wheel, having a contrary flexure, 
will also make their appearance. These are seen at FF in fig. 3. 

If the spokes, instead of being straight, be already curved, 
like those of the Persian water-wheel, their form, when viewed 
through bars, will undergo niodificaticms, which may readily be 
traced by applying to them the same theory. Thus, by giving a 
certain curvature to the spokes, as in fig. 6, they will at one part 
of their revolution appear straight, namely, where the optical 
deception operates in a direction contrary to the curvature. 

The velocity of the apparent motion of the visible portions of 
the spokes is proportionate to the velocity of the wheel itself; 
but it varies indifferent parts of the curve ; and might therefore, 
if accurately estimated, furnish new modes of measuring the 
duration of the impressions of light on the retina. 

* This cqualitjr between the arc and the abscissa is a necessary consequence of the 

lumfcrence; 
those of the 

simple ana- 


progressive motion of the wheel being equal to the rotatory motion ot its cir 
the former motion producing the increments of the abscissa ; and the latter 
arc of the circle. The equation y = ijt — «). tang. x. is deduced froig a 
logy of the sides of similar triangles. 
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Astronomical Observations^ 1825. 

By Col. Beaufoy, FRS. 

Rnshcy Heath, near Stanmore. 

Latitude 51® 37' 44*3" North. Longitude West in time I' 20*93". 


rtbser\’ed Transits of the Ufoon and Moon-culminating Stars over the Middle WillB rtf 
the Transit Instrument in Siderial Time. 

1825. Stars. Transits. 

,Tune28.—«Ophiii. 17K OI' 41*07''' 

28_.39 Ophiii. 17 07 .!)«'? 8 

28.—Moon’s First or West Limb.... 17 08 .22:88 ■ 

28.-9 Ophiu. 17 IT 

28.—e« Ophiu. 17 29 SO-l I 

28.—dOphiu.. 17 .32 .50 09 

July I.—;/'Sagitt. 19 35' 13’21 

1,—57 Sagitt.’.!. 19 42 l95'98 

1.—Saptt.i.< 19 47 ' 45*42 ' 

I—Moon’s Second OT East Limb.. 20 - D5 ,lSe83, 

I.—s^Capric...20 17 22*14 

1.—Capric..i...... 20 18 d7.*26 

1.—rCapHe...'ii.;...; SO 29 .82*«9 


■.'Article'V. ; ■ ■ 

Oti the Pi^paraMm of Acetate of Soda i By Mr. Mill.,. 

(;To,I^.,Phillips, E^q. FllS. ' 

WR>, ' > ■ ■ ' ! ( •> ,! , I . . jdd^ngtimi^tate, Camberwalf, 

1.14 leohirtifetln^ on Dr. Hope's <)rbsfetVattohs tipoA yotur atric** 
bri th^ Eqtttfeiirgh' Pbaifiuacotafteia, Anftais of Philomphyi 
Si 23; volt a ibf ^rboimng^iaoetic- acid by 

tpb dt^’Mte decoiirpbsjilioTi acetate bf lead and sulphate* of 
sBda Hienry, 'iiv;tlife la^t'Edition of bi^ 'Chiemilttry,' in 

f|dbiting yodl-;' jlftrlbr/ lAi^'added 'in paid6i\Uid^i.s; * that4,V ottnces of 
Rchthte^ ot* Httie' Iritghb lie uded ihi^tbad' of tllb acetate 'of lead^: in 
the proportions there stated (nor indeed hi atiy btheii pfo^ortipns)^ 
have I been able to esfl’ect o.,nerfcci, dqoomppsitioii.oi' sulphate of 
soda by a^mte of-iinie:; ■ 

200 grains^ of acetate of lime, dried at ateraperatitre of430°or 
Faby]'Xvciift^'dCdbih^bfeb^ |tiy400’'i^vaitiH of cryfetallih^d *ul- 

jdiate ot ebda, ‘the'SCliitibh cvapditifeed; and c^Pyetalii bbtdiiiedtt 
l^’lib8b’'6by^dfe’^hcti' diiieblved' iti’!Water and tested ivlfcb the 
hihtiate‘bF'lyaryfjda'^avy a* dofikya#'prfeicipitate -of '^ulphatb dP 
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of soda, but a conjpound salt, consisting of sulphate of soda and 
acetate of soda. The mother water when tested gave precipitates 
(f both sulphate <jf lime by sulphuric acid and sulphate of 
barytes by muriate of barytes, thereby proving that acetate of 
lime and sulphate of soda are incompatibles only to a certain 
extent; for they may and do exist at the same time in the same 
solution. If acetate of lime he added to the mother liquor 
iid infutitum, the sulphate of soda will not be totally decomposed; 
nor, on the contrary, if sulphate of soda be added to the mother 
water instead of the lime, will the lime which existed in the 
liquid disappear, for oxalic acid still occasions a copious preci¬ 
pitate. 

Crystals procured from either of these last solutions, whether 
acetate of lime or sulphate of soda be in excess, still give as 
large a precipitate with muriate of barytes as heretofore, mereby 
indicating that the sulphate of soda is not wholly decomposed, 
and that a perfect acetate of soda cannot be obtained through the 
medium of sulphate of soda. 

1 am also of opinion, that most of the acetates are deficient in 
the power of totally decomposing the sulphates, which opinion 
is strengthened by Dr; Thomson’s experiments to discover the 
atomic weight of acetic acid. Annals of Philosophy, ii. p. 142, 
N. S. He found acetate of lead to be nearly in the same situa¬ 
tion as acetate of lime ; for he states, that “ acetate of lead does 
not possess the power of throwing down the whole, of the sulphu¬ 
ric acid from the solution of a sulphate.” If this be the case, 
the process you have given for procuring acetic acid from the 
double decomposition of the acetate of lead and sulphate of soda 
must be defective, inasmuch as this, that the acetve acid is not 
procured from acetate of .soda (which should result from the 
perfect decomposition), in toto, but from a compound salt of 
acetate of lead and acetate of soda. In order to ascertain the 
proportions of sulphate of soda in the crystallized salt before 
alluded to, 1 dissolved 100 grains of the crystals in water, and 
added muriate of barytes so long as any deposition took 
place, the precipitated sulphate of barytes was tnen collected, 
dried, and weighed 10 grains, which is univalent to 14*7 grains 
of the crystallized sulphate of soda, liiis salt is, therefore, 
composed of (in 100 parts) 

Ciyrstallized acetate of soda .... 85*3 

Crystallized sulphate of soda. .. 14*7= 100. 

As the pyroligneous acid manufacturers commonly decompose 
acetate of lime by sulphate of soda to procure acetate of soda, 
it must be of some importance to them to know that, indepen¬ 
dently of the loss of the salts left in the mother water by thi^ 
process, they also procure an impure article. 

Your obedient servant, NiCfioLAs Mill. 
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Description of an Apparatus for filtering out of Contact with the. 

Atmosphere. By M. Donovan, 

Wk promised in our last to give a description of Mr. Dono¬ 
van’s apparatus for tiltcring substances liable to be aifected by 
tbe contact of the atmosphere, as solutions of caustic alkali, t\c. 

An inspection of the wood-cut annexed 
will at once explain the nature of the in¬ 
strument. It consists of two glass vessels, 
the upper one A has a neck at b, wliich 
contains a. tigU^ cork, perforated to admit 
one end of the glass tube c. The other (;nd 
of the vessel A terminates in a funnel pijJC, 
which fits into one of the necks of the 
under vessel D, by grinding, or luting, or 
by a tight cork. 'I he vessel D has al»o 
another neck e, which receives the other 
end of the tube c, the junction being 
secured by a perforated cork, or by luting. 

The throat of the funnel pipe is obstructed 
by a bit of coarse linen loosely rolled up, 
and not pressed down into the pipe. The 
solution is then to be poured in through 
the mouth at b, the cork and tube having 
been removed, and the first droppings are 
to be allowed to run to waste, and not 
received into the under vessel D. The 
parts of the apparatus are now to be joined 
together, and the filtration may proceed at the slowest rate, 
without the possibility of any absorption of carbonic acid by the 
alkali. 

The mode of action of this simple but ingenious ap})aratus is 
too obvious to require any explanation; but Mr. Donovan 
observes, that it should be made of green glass in preference to 
white,the former being much less acted on by fixed alkalies than the 
latter, lie states that a white glass bottle containing a solution 
of caustic potash will often be cracked by it in every direction, 
and in a singular manner. 

This apparatus is useful for filtering liquids, to which access 
of the carbonic acid, or moisture of the atmosphere, would be 
injurious, as well as for the filtration of volatile substances, as 
alcohol, ethers, ammoniacal fluids, &.c. If a stratum of coarselv 
pulverised glass or flint be substituted for the roll of linen, it 
may be employed for filtering corrosive acids, which would be 
weakcjied by absorbing water from the atmosphere. 

• Abridged from the Dublin Fhilosophicul Journal. 
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Article Vll. 

On Fluoric Add, and its most remarkable Combinations. 

By Jac. Berzelius. 

{Continued from vol. ix, p. 131.) 

Decomposition of Silicated Fluoric Acid by Potassium. 

The description of the experiments made by the French 
chemists leads unavoidably to the conclusion, that they had 
succeeded in decomposing fluoric acid ; and when I undertook, 
therefore, to repeat them, my sole object was te acquire more 
accurate inforiualion regarding the composition of the reduced 
products. In my first trials I obtained the same results which 
they had already described, with this single exception, that the 
product of the decomposition did not become white by ignition 
in oxygen gas, but retained its original brown colour almost 
unaltered. Expecting that this calcined mass would contain 
silicated ttuate ofpotash, I poured over it concentrated sulphuric 
acid •, but no trace of fluoric acid was disengaged, nor was the 
slightest alteration produced upon it by evaporating the mixture 
to dryness. All other acids, with the exception of the fluoric, 
proved equally inactive. This acid extracted a quantity of 
silica, and left behind a darker brown-coloured matter, which 
was insoluble in acids, and incombustible when ignited. Was 
this the radical of the fluoric acid or of the silica, or a combina¬ 
tion of both ? 

To obtain a larger supply of this substance, I ignited some 
potassium in a suitable apparatus in contact with an atmosphere 
of silicated fluoric acid gas. The metal gradually darkened in 
colour, until it finally became as black as coal; soon after, it 
took lire, and burned with a large dark red coloured flame, 
which, however, was by no means intense, and the gas was at 
the same time rapidly absorbed. The product of the combus¬ 
tion was a hard, porous, dark brown-coloured mass, unaltered by 
exposure to the air, but imjiarting, when touched or breathed 
upon, that peculiar odour of hydrogen gas, which is observed 
when we handle metallic manganese. On being thrown into 
water, it occasioned a co))ious disengagement of hydrogen gas, 
and much fluate of potash passed into solution. By degrees, 
the evolution of gas became less and less considerable, and the 
in iss disintegrated to a powder. When the action in the cold 
appeared to have ceased, the alkaline solution was replaced by 
fresh water, and the mixture was heated to ebullition. No 
additional disengagement of hydrogen was produced by this 
treatnieut, but the liquid rrow became Strongly acid, arid proved 
to be a saturated sgiutiun of silicated fluatc oC potash. The 
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powde? was now repeatedly boiled in water until it was rendered 
completely free from all soluble matter: it was then collected 
upon a filter and dried. 

To determine the alteration which this substance would 
undergo by combustion, I ignited it in a current of oxygen gas. 
It instantly took fire, and burned with some intensity, a pale 
blue-coloured fiame being at the same time visible over its sur¬ 
face. The gaseous product of the combustion produced aii 
abundant precipitate in barytes water, and this precipitate proved 
on examination to be pure carbonate of barytes, unmixed with 
silicated fluate. The calcined mass had diminished greatly in 
volume, but retained its original colour almost unaltered, and the 
increase of weight which it had sustained scarcely amounted to 
a half per cent, No corrosion l)y fluoric acid, and no deposition 
of silica, could be observed in any part of the apparatus ; conse¬ 
quently fluoric acid did not form one of the products of the com¬ 
bustion. 1 was therefore disappointed in my expectation of 
ascertaining by this means the composition of fluoric acid ; yet 
the result was not the less interesting, for it appeared to me that 
I had succeeded in isolating the radical of silica, and that the 
brown pulverulent body was in reality siliciurn. That it should 
undergo combustion in oxygen gas and give off carbon without 
becoming heavier, was easily intelligible; because the same cir¬ 
cumstance is observable when we calcine the quadricarburets of 
most of the metals whose oxides contain three atoms of oxygen. 
The presence of so much carbon appeared at first to be some¬ 
what unaccountable: I speedily ascertained, however, tliat it 
had ])ieviously existed in a state of chemical combination with 
the potassium. This potassium had been prepared by Brunner’s 
process, in w'hich a mixture of carbonate of potash and charcoal 
IS strongly ignited in a retort of malleable iron; and by redistil¬ 
ling it in a glass vessel, 1 found that it left behind a carbonace¬ 
ous matter which took fire when exposed to the air, and which 
in water caused the disengagement of hydrogen gas ; whilst, at 
the same time, potash was formed, and a large quantity of car¬ 
bon deposited. On repeating the experiment with potassium 
purified in this manner by distillation, the powder which I 
obtained was not so dark brown-coloured, and when burned in 
oxygen gas it increased in weight 40 per cent, without giving ofl’ 
any carbonic acid. Its colour, however, was scarcely altered by 
the combustion. Tliis circumstance may be explained by sup¬ 
posing, either that siliciurn possesses a lower degree of oxidation 
which is produced by calcination, or that (as happens with boron) 
the portion oxidized at the commencement of the process pre¬ 
vents the perfect oxidation of the remainder. The residue of 
the combustion was treated with fluoric acid. The silica was 
by this means separated, escaping in the state of silicate.d fluoric 
acid gas^ and ^e colour of the undissolved powder became 
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much deeper. Being now washed and dried, it constituted siii- 
cium in a state of purity. 

Siliciuni obtained in this manner has a dark nut-brown colour, 
and is wholly destitute of metallic lustre. When rubbed upon 
a polishing stone, it does not communicate a shining streak. It 
is incombustible both in atmospheric air and in oxygen gas; and 
it appears to be highly infusible, for it undergoes no change in 
the dame of the blowpipe. This circumstance appears contra¬ 
dictory of what I have already stated respecting tne easy com¬ 
bustibility of the silicium which is obtained immediately after 
its reduction by potassium. The difference between its proper¬ 
ties in these two states is indeed highly remarkable; and 1 have 
fully ascertained that it is not occasioned, on the one hand, by 
the adherence of potassium, or, on the other, by the subsequent 
digestion in fluoric acid. Most probably, the combustibility of 
the silicium proceeds from its being combined with a small 
quantity of hydrogen, for if it be burned in oxygen gas, even 
after having been ignited in an atmosphere of hydrogen gas or 
in vacuo, there is invariably formed a certain quantity of water, 
although its amount indeed is inconsiderable when compared 
with the high saturating capacity of silicium. The sihcium 
obtained by treating the reduced brown-coloured mass with 
water is therefore a hydruret. The reduced mass is originally a 
siliciuret of potassium, which is decomposed by the. water; the 
potassium converted into potash, passes into solution ; the 
greater part of the hydrogen separates in the state of gas, and a 
smaller portion enters into combination with the silicium. In 
the incoherent condition in which it is separated from potassium 
by the action of water, silicium may be compared to the. loose 
tinder (a hydruretted carbon) prepared from linen, which may 
be easily kindled by a spark from steel; but after having been 
exposed to an elevated temperature, it may be compared to coke, 
which is, by itself, quite incombustible. 

Siliciumlias an extreme tendency to soil even when in a state 
of dryness, and it adheres strongly to the glass vessel in which 
it is kept. It is a non-conductor of electricity. 

The incombustible silicium is not altered by ignition with 
chlorate of potash. In nitre it does not deflagrate until the tem¬ 
perature has been raised so high that the acid undergoes decom¬ 
position, when the affinity of the disengaged alkali co-operates 
with that of the oxygen. In carbonate of potash it is oxidized 
with great readiness, and with intense ignition; carbonic oxide 
is at the same lime disengaged, and the mass assumes a black 
colour in consequence of the reduced carbon. This property 
gives occasion to a very paradoxical phsenomenon. If the 
incombustible silicium be moderately heated with nitre, no 
action ensues between the two substances; but if a bit of anhy¬ 
drous carbonate of soda be now introduced, the silicium at the 
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instant of contact is oxidated at its expense, and deflagrates in 
the midst of the nitre. The cause why silicium in lower temper¬ 
atures is more easily oxidized at the expense of the carbonate 
than of the nitrate of potash undoubtedly exists in the circum¬ 
stance, that the affinity of potash for silica is necessary to dispow 
it to combustion, and; in the case of nitre, this co-operation is 
not obtained, except in the elevated temperature in which the 
acid of the salt undergoes decomposition. 

Silicium deflagrates with brilliant ignition in the hydrates of 
the fixed alkalies ; and the deflagration takes place as soon as 
the hydrate begins to fuse, and lar below a red heat. It defla¬ 
grates also, but with less intensity, in the hydrates of barytes 
and lime. With the acid fluate of potash, it deflagrates in the 
low temperature necessary to produce the fusion of the salt; in 
melted borax it remains unaltered. 

If silicium be heated in the vapour of sulphur, it catches fire 
and burns, but with much less brilliancy than in oxygen gas. 
The product is a white earthy looking substance, which, in con¬ 
tact with water, instantly dissolves, giving off at the same time 
sulphuretted hydrogen gas. The silicium is here converted into 
silica, which is taken up by the water; and if the quantity of that 
liquid be small, the resulting solution is so concentrated, that it 
gelatinizes after a very slight evaporation. In the open air this 
sulphuret gives off a strong odour of sulphuretted hydrogen gas, 
and rapidly loses the whole of its sulphur: in an artificially 
dried atmosphere, it may be preserved unaltered. When torre¬ 
fied, it is converted, but not so rapidly as might have been anti¬ 
cipated, into sulphurous acid and silica. 

It is certainly a most remarkable property that silica, at the 
instant of its formation in the humid way, should be so abun¬ 
dantly soluble in water, and that by evaporation of the solution 
it should lose this property so completely, that in the analysis 
of minerals, it is justly regarded as insoluble. This high degree 
of solubility enables us to understand the copious crystallization 
of silica in drusy cavities, where, not unfrequently, the volume 
of water could not possibly have greatly exceeded that of the 
crystals which it deposited. 

I did not succeed in forming a phosphuret, by passing the 
vapour of phosphorus over ignited silicium. 

When silicium is heated m a current of chlorine, it catches 
fire, and is rapidly volatilized. The product of the combustion 
condenses into a liquid, which appears to be naturally colourless, 
but Avhich has a yellowish colour when it contains an excess of 
chlorine. This fluid is very limpid and volatile, and evaporates 
almost instantaneously in the form of a white vapour when 
exposed to the open air. It has a suffocating odour, not unlike 
that of cyanogen. It re-acts as an acid on litmus paper. This 
fluid is analogous to the combinations of the other electronega- 
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^ve substances with chlorine. It constitutes the second known 
example of a volatile compound of silicium. No cpmbination 
ensued when silicium was heated in the vapour of iodine. 

Silicium is neither dissolved nor oxidized by the, sulphuric, 
nitric, or muriatic acids, nor even by aqua regia. While still 
combustible, it is slowly dissolved by fluoric acid, but even in 
this acid, it loses its solubility after having been ignited. On 
the contrary, it is readily dissolved in the cold by a mixture of 
the fluoric and nitric acids. 

Silicium, after it has been insulated, possesses very little ten-r 
dency to form alloys with metals. Copper, silver, lead, and tin, 
may be fused with it before the blowpipe, and the alloys, when 
dissolved in acids, leave behind an inconsiderable portion of 
silica. The alloy of copper leaves a skeleton of silica which 
retains the original form of the metal.* 

Comiio&ilion of Silica .—Having now succeeded in isolating 
the basj.s of silica, it was natural for me to investigate its composi¬ 
tion by the direct synthetical process. With tjiis view, 100 
parts of pure silicium were ignited with carbonate of soda: the 
mass was treated with muriatic acid, evaporated to drynesss, and 
the residue strongly ignited. Digested in water, this left a grey 
coloured silica, which, after w'ashiug and ignition, assumed a 
snow while colour, and weighed 203'75 parts. The liquid 
filtered from the silica was again evaporated to (byness, and the 
saline mass ignited. By. dissolving the fused salt in water, there 
separated an additional quantity of silica, weighing, after igni¬ 
tion, l‘o part. Consequently 100 parts of.silicium had combined 
W'ith 105'2.j parts of oxygen. On repeating tlwi experiment 
with a portion of silicium over which 1 had previously evapgrated 
to dryness some fluoric acid, the augmentation of weight 
amounted to 108 per cent. According to these two experiments, 
'Silica is composed of 

Silicium. 48*72 . 48*08 

Oxygen.51 *28 .51*92 

Both results indicate a larger proportion of oxygen than has 
been hitherto supposed to exist in silica. According to my 
earlier experiments, in which i deduced the composition of 
silica by determining its capacity of saturating saline bases, the 
quantity of oxygen was only 50*3 per cent. 

The saturating capacity of silicium may be calculated also 
from the composition of the salts which contain fluate of silica. 
Of these, the most suitable for this purpose is the silicated 
fiuate of barytes. 100 parts of this salt, fused with twice its 
weight of oxide of lead, lost 0*85 part of moisture. 100 parts, 
weighed out at the same time, yielded 82*933 parts of sulphate 

* The method of prepating silichim, by decomposing the double fluate of silica and 
seda, has been already described in the Jnnats, viiL p. 1S8. .. 
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af barytep, equivaslent tp 54*428 parts of barytes. Now, I bavo, 
already proved that in the double silicated fluates, the base is 
associated with thrice as much acid as in the neutral salt. Cofi- 
sequentiy, the silicated fluate of barytes which I analyzed was 
composed of 


Barytes. 54*428 

Fluoric acid.22‘836 

Silica.21*886 

Moisture. 0'85() 


lOO-OOO . 

These 54*428 parts of barytes were saturated by 7*612 parts 
of fluoric acid \ the remaining 15*224 parts of this acid had been 
therefore combined with 21*886 parts of silica; or the fluate of 
silica is composed of 

Fluoric acid. 41*024 . 100 

Silica. 58*976 . 148*76 

But 100 partsof fluoricacid imply the existence of 74*7194 parts 
of oxygen in the base by which it is saturated. Consequently, 
this quantity of oxygen must be contained by 143*76 parts of 
silica, and silica must be composed of 

Sillcium. 48*025 . 100 

Oxygon. 51*975 . 108*22 

This number corresponds very closely with that of the last 
synthetical experiment. If we suppose silica to contain three 
atoms of oxygen, the atomic nurnber of silicimu will be, accord¬ 
ing to the above analysis = 277*2, and according to the synthe¬ 
tical experiment = 277*8. 

This number exceeds by per cent, the number which has 
been hitherto adopted, and which corresponds so well with the 
most exact and the most recently performed analyses of pure 
minerals, that the present one, if made the basis of the calcula¬ 
tion, would necessarily indicate in them an excess of silica : I 
must here mention, however, that we rarely find a mineral to 
whose constitution silica is even altogether foreign, which does 
not contain it to the amount of from one-half to upwards of two 
]ier cent, in the state either of quartz or of some otlier siliceous 
mineral; and tliis mechanical intermixture of silica is still more 
likely to exist in those minerals in which it constitutes at the 
same time an essential ingredient. 

The number of atoms of oxygen contained by silica is still left 
undecided by the Ibregoing experiments. The circumstance 
that its carburet does not alter in weiglu when calcined aflbrda 
indeed a presumption that silica belongs to the class of oxides 
which contain three atoms of oxygen; but our knowledge of tbe 
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crystalline forms of bodies will require to be much farther 
extended, before it will be possible to deduce unequivocal con¬ 
clusions respecting the number of atoms of oxygen which exist 
in oxides. The supposition that silica is constituted of an atom 
of each of its elements is unquestionably the simplest, and the 
most convenient for the purpose of expressing the composition 
of silicates by formulae ; but this view obliges us to admit the 
improbable existence of silicates in which the silica contains six 
times the oxygen of the base ; as, for example, in apophyllite, 
in which one atom of potash would be combined witli 12 atoms 
of silica. 


B. Fluohoric Acid. 


The characteristic properties of a strong and corrosive acid 
wliich the compound hitherto styled fluoboric acid possesses, 
have caused it, from our earliest knowledge of its existence, 
to be regarded as a double acid, which, with bases, has a ten¬ 
dency to form double salts, containing two acids and one base. 
This property indeed it possesses in a far higher degree than 
the silicated fluoric acid; but, as is the case with that com¬ 
pound, its most distinguishing tendency is likewise to produce 
double salts containing one acid and hvo bases, the boracic 
acid invariably constituting one of the latter. I shall hereafter 
demonstrate tnat it thus forms a class of salts, which are con¬ 
stituted in obedience to the same laws with the corresponding 
salts of silica. 

Gay-Lussac and Thenard, and J. Davy, have stated, that 
fluoboric acid is absorbed by water without decomposition. 
This however is inaccurate ; for I have ascertained that when 
the acid gas is passed into water, it deposits a considerable 
quantity of boracic acid, just as silicatec fluoric acid deposits 
one third of its silica. If the liquid acid be cooled or very 
slowly evaporated, an additional quantity of boracic acid 
separates; but if it be concentrated in an elevated temperature, 
it volatilizes without leaving any residue, a proof that, in a 
certain degree of concentration, the compound which had been 
decomposed by water, is reproduced. 

It would be impossible by direct analytical experiments to 
ascertain the composition of the gaseous fluoboric acid, or to 
determine the quantity of boracic acid which is disengaged by 
dissolving the gas in water, and indeed, without a previous 
knowledge of silicated fluoric acid, the composition of fluoboric 
acid, and the proportions of its combinations with other bodies, 
would present two of the most diflicult problems which still 
remain to be resolved by chemical analysis; but in conse¬ 
quence of the complete analogy which subsists between the 
prwerties of these two substances, the simplest experiments 
suffice to demonstrate, that, with the exception of mere pro- 
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portions, they are both constituted according to precisely the 
same laws. 

Boracic acid has a more energetic affinity than silica for 
fluoric acid; nevertheless, it is incapable of producing a per¬ 
fect decomposition of the fluate of silica. The gas obtained by 
J. Davy’s process is invariably contaminated with fluate of 
silica; and as my attempts to precipitate the silica from it by 
means of boracic acid proved unsuccessful, I always prepared 
the fluoboric acid which I employed in my experiments by dis¬ 
solving boracic acid to saturation in pure fluoric acid. 

The methods which first occurred to me, as promising to 
disclose the composition of fluoric acid, were, to decompose 
the silicated fluate of potash or soda by boracic acid ; to mix 
a solution of borax with fluoric acid, in the expectation of 
converting the whole quantity of the borax into a double salt; 
or to combine fluoboric acid directly with saline bases ; but in 
all of them 1 experienced a total failure. It only remained for 
me to attempt the direct combination of a fluate with boracic 
acid; and by this synthetical process, 1 was fortunate enough 
to attain my object. 

Borofluate of Potash .—This salt falls as a gelatinous precipi¬ 
tate when fluate of potash is mixed with a solution of borate of 
potash. By desiccation it assumes the form of a fine, mealy, 
white coloured powder. Its taste is weakly bitter, but not at 
all acid, and it does not redden litmus paper. It is anhydrous. 
100 parts of cold water dissolve 1*42 part of the salt: boiling 
water dissolves it in considerably larger quantity, ft is slightly 
soluble also in boiling alcohol. When ignited, it fuses and gives 
off' fluoboric acid gas; but for complete decomposition it 
re(|uires a much longer continued and more violent heat than 
the corresponding salt of silica. This salt is soluble in boiling 
hot solutions of the alkalies and their carbonates, and as the 
liquids cool, it crystallizes again unaltered. 

Borojiuate of soda is more soluble in water than the acid 
and neutral fluate of soda, and by slow cooling it crystallizes in 
large, transparent, four-sided rectangular prisms. This salt 
has a bitterish and weakly acid taste, and strongly reddens 
litmus paper. It contains no water of crystallization. It is 
sparingly soluble in alcohol. 

Borofluate of lithia may be prepared by precipitating the 
borofluate of barytes with sulphate of lithia. It is very soluble 
in water, tastes like the salt of soda, and crystallizes in large 
prisms. In a moist atmosphere it deliquesces and runs to a 
liquid. 

Borofluate of Ammonia .—^When boracic acid is introduced 
into a solution of neutral fluate of ammonia, it is instantly 
dissolved; ammonia is at the same time disengaged, and may be- 
detected by the smell. If no excess of acid had been employed, 
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the 6&U obtained by evapomting the solution is the borofluate 
of ammonia. It is undoubledlif remarkable that in these circum-^ 
stwices the boracic acid should be capabicy like a base, of dis¬ 
placing ammonia; but such is the operation of the combined 
etHnities. 

The dry salt may be sublimed without undergoing decom¬ 
position, Its taste resembles that of sal-ammoniac, and it 
leddens litmus paper. It is largely soluble both in water and 
in alcohol. 

This salt is of a different constitution from the compounds 
which are produced by the neutral condensation of fluoboric 
acid and ammoniacal gases. 

Bor()fnate of ban/tes is most readily obtained by adding 
carbonate of barytes in small quantities at a time to dilute 
fluoboric acid, until it ceases to be dissolved. By spontaneous 
evaporation of the solution, it crystallizes in four-sided rec¬ 
tangular prisms. This salt posseses an acid reaction, but its 
taste resembles that of the barytic salts in general, and is not 
41 the least degree acid. In a temperature above 104°, it 
effloresces, and loses its water of crystallization. Alcohol de¬ 
composes it into a soluble acid salt and an insoluble pulverulent 
compound, whose composition 1 have not examined. The 
qrystals contain 10*34 per cent, of water, whose oxygen is 
therefore double that of the barytes. 

Jhrojiuate of Lime, —A gelatinous mass, which has an acid 
taste, and reddens litmus paper. 

Uorojiuate of magnesia is very soluble in water, and shoots 
during evaporation in large prismatic crystals. 'Its taste is 
bitter, like that of the other salts of magnesia. 

. Borofuate of alumina and borojiuate of yttria are only soluble 
in water when assisted by an excess of acid; and by slow eva- 
poratiou of the solution, they may be obtained in crystals. 

Borojiuate of oxide of lead shoots by spontaneous evaporation 
iu short, four-sided, apparently rectangular prisms or tables, 
resembling the crystals of the borofluate of barytcvs. Its taste 
is at first sweet and astringent, but it Anally leaves an impres¬ 
sion of acidity. Both water and alcohol decompose it into an 
acid and a sub-salt. 

Borofluate of' oxide of zinc may be prepared by dissolving 
zinc filiugs in nuoboric acid. It is uncrystallizable and deli¬ 
quescent, 

Bor(Jiuaie of oxide of copper is very soluble in water, and 
yields by evaporation a mass of bright blue-coloured acicular 
crystals, which are excessively deliquescent. 

. I come now to the investigation of the constitution of these 
compounds; fyr which, however, a knowledge of the saturating 
capacity of boracic acid is indispensable. 

In my chemical tables, 1 have estimated the oxygen of boracic 
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acid at 74*17 percent., and its saturating capacity at37*085. 
These numbers are founded upon my analysis of borate of 
ammonia, and of the crystallized hydrous boracic acid. The 
more recent analysis of L. Gmelin and Arfwedson, led me to 
distrust the accuracy of these determinations, and I attempted 
to reproduce a borate of ammonia, similar in constitution to 
the one which I originally analyzed. But all my trials with 
this view proved unsuccessful, and I suspect therefore that 
some error had been committed in determining the weight of 
the specimen employed in my first analysis. 

To determine the composition of borax, I dissolved it in a 
mixture of the fluoric and sulphuric acids, and evaporated thh 
solution to dryness; 2*()34 grammes of the fused salt, decom¬ 
posed by this process, yielded 1*853 gramme of sulphate Of 
soda. 100 parts of borax contain therefore 6*9*173 pdrts of 
boracic acid and 30*827 parts of soda. The crystals, by fusion, 
lost 47*1 per cent, of water. According to these experiments, 
the crystallized salt is composed of 

Boracic acid .. 36*59 


Soda.16*31 .... oxygen 4*1715 

Water.47*10 41*889 


The oxygen of the water is obviously 10 times that of the 
base. The proportion of the soda would probably be obtained 
most accurately by computation from that of the water, both 
because the latter is susceptible of a more rigid analytical deter¬ 
mination than the former, and because any error in the quan¬ 
tity of the water would induce a corresponding error of only 
one-tenth the amount upon that of the soda. l\e composition 
of borax, according to this calculation, would be 

Boracic acid. 36*5248 .... 100* 


Soda. 16*3753 .... 44*8336 

Water .......... 47* 1000 


These 44*8336 soda contain 11*4684 oxygen, which hiirabei; 
indicates the saturating capacity of boracic acid in all the salts 
proportional with borax. The acid also must contain oxygen 
in some multiple of 11*4684. 

M. Arfwedson analyzed no fewer than three distinct combi¬ 
nations of boracic acid and ammonia. His results were aa 
follows:— 

(1) (2) (3) 

Boracic acid .... 04*0 .... 0:{*34 .... 55*95 ; 


Ammonia. 7*9 .... 12*88 _21*55 

Water. 28*1 .... 23*78 .... 22*50 


In these salts the boracic acid is combined Hith quantities 
of ammonia which are equivalent, in ether bases, to *5*7§4, 
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11*468, and 17*202 of oxygen:—numbers whose respective 
ratios are 1:2:3. lii the borate of ammonia which 1 ori¬ 
ginally analyzed, the acid appeared to be combined with ‘a 
(Quantity of base representing 34*4 of oxygen, which is six 
times the lowest degree of combination. 

From the analysis of native borate of magnesia, M. Arfwedson 
deduced the saturating capacity of the acid to be 16*83, that is, 
very nearly 17*2. In the crystallized borate of potash, prepared 
from boracic acid and carbonate of potash, the saturating 
capacity of the acid proved to be 6*7, and when anhydrous 
boracic acid was fused with carbonate of potash, and the loss 
of weight in carbonic acid determined, it was found that 100 
parts of boracic acid had combined with 139 parts of potash, 
whose oxygen amounts to 23*51. By a similar experiment 
with carbonate of soda, it was found that 100 jiarts of acid 
had combined with 135*5 parts of soda, which contain 34*06 of 
oxygen. These experiments therefore gave the following satiN 
raung capacities: 

5*734 in the biborates of potash and of soda. 

11*468 in borax, and in neutral borate of ammonia. 

17*202 inboracite, and in borate of ammonia. 

22*93 in subborate of potash. 

34*40 in subborate of soda and of ammonia. 

On comparing these numbers, we find that they are multiples 
of the lowest by 2, 3, 4, and 6. 

Two methods presented themselves for a determination of 
the composition of boracic acid; namely, either an investigation 
of the relative proportions in which it combines* with fluoric 
acid, or direct synthesis by the oxidation of boron. For the 
first of these, the analysis of the borofluates of barytes and of 
potash appeared to me most suitable. 

100 parts of the salt of barytes yielded 10*5 parts of water, 
and 67*2 parts of sulphate of barytes == 44*10 per cent, of 
barytes. 150 parts of the salt of potash yielded 103*8 parts of 
sulphate of potash = 37*417 per cent, of potash. 

My direct experiments on the oxidation of boron (to be 
related hereafter) rendered it probable that boracic acid con¬ 
tains 68*81 per cent, of oxygen; and this composition would 
correspond accurately with the analysis of the double salts, if 
we suppose them to be constituted in such a manner that the 
fluoric acid contains four times, and the boracic acid three times, 
the oxygen of the base, or, in other words, that the boracic 
acid is combined with thrice as much fluoric acid as the al¬ 
kaline base. 

To verify this composition, I dissolved in water 2506 parts 
of crystal}ized|i>icarbonate of potash and 154*66 parts of crys¬ 
tallize boracic acid (the cjuantities which, according to the 
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above supposition, represent an atom of each of the two sub¬ 
stances), and added to the mixture as much fluoric acid a» 
rendered it slightly acid. The solution, after having been- 
concentrated, was found to contain no excess either of potash 
or of boracic acid, and when evaporated in a water-balh, it’ 
yielded to the last drop borofluate of potash. This was, there¬ 
fore, the real constitution of ihc double salt. 

We are now entitled to deduce the following conclusions 
with respect to the composition of the boracic and the fluoboric. 
acids, and of the fluoborates. 

Boracic acid contains six times as much oxygen as Uie soda 
with which it is combined in borax, that is, 68*8104 per cent. 
It is capable of combining with bases in such proportions, 
that its oxygen amounts to 12, 6, 4, 3, and 2 times the oxygen 
of the bases, and as in these combinations the multiples 12 and 
6 occur far more frequently than any of the others, it appears 
highly probable that boracic acid contains 6 atoms of oxygen, 
and that the salts whose constitution is proportional with that 
of borax, are neutral borates. On this supposition, an atom of 
boron weighs 271*96, and an atom of boracic acid 871*96. 
The numerical composition of boracic acid is 

Boron. 31*1896 . 100*00 

Oxygen .. 68*8104 . 220*62 

The crystalli'zed boracic acid contains, according to my 
early experiments, 44 per cent, of water, of which it loses 
one half when exposed to a temperature above 212°, and tlie 
second half when combined with a different basis. It follows, 
from this that boracic acid is capable of combining in two pro¬ 
portions with water; and that m the first of these compounds 
the water contains as much oxy^n as the acid; but in the 
second, only half that quantity. The numerical composition of 
these two hydrates is 

Boracic acid.1 atom .... 72*1; 1 atom .... 66*38 

Water.3 .27*9; 6.43‘62 

Fluoboric acid, on the hypothesis that fluoric acid is an 
oxygen acid, is so constituted, that the two ‘acids contain 
equal qu'antities of oxygen ; that is, it consists of an ‘atom of 
boracic acid and 3 atoms of fluoric acid. Its numerical com¬ 


position is 

Fluoric acid. 47*942 

Boracic acid. 62*038 


When fluoboric acid gas is -absorbed by an excess of water, 
one-fourth of the boracic acid is disengaged : the compound 
thus formed consists of an atom of hydrous fluoric acid and an 
atom of fluoboric acid. 
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The borojiuates are produced wheft in tWs compotlnd the 
is replaced by any other base> ^d they ate so consti-' 
tilted, that the base is associated in them with four times as much 
Jiaotic acid as in the neutral salty and with a quantity of boraeic 
acidf which contains thrice as much oxygen as the base. These 
salts, therefore, contain an atom more of fluoric acid than the 
corresponding combinations of silica. 

I now proceeded to give a final confirmation to these con¬ 
clusions, by determining the (quantity of oxygen which is ab¬ 
sorbed by boron during its acidification; but after having made 
trial of various processes, I found it impossible to prepare boron 
in a state of such absolute purity, that the composition of 
boraCic acid could by means oi it be determined with more pre¬ 
cision than by the indirect methods already described. The 
inost successful experiment w’hich I was able to make was one 
in which 0*035 gramme of boron was converted by ignition in a 
current of oxygen gas into 0*091 gramme of boracic acid, and 
according to which boracic acid ought to contain 61*5 per 
■cent, of oiygen; but the boron here employed was contami¬ 
nated with carbon, whose volatilization during the combustion 
would necessarily cause the apparent augmentation of weight 
to fall short of the truth. 

Boracic. Acid, and Fluate of Silica .—Silicated fluoric acid gas 
is not affected by dry boracic acid, biit it is instantly absorbed 
by the crystallized hydrate. The product is' a true chemical 
combination, in which the boracic and fluoric acids are so 
proportioned that they contain equal quantities- of oxygen, and 
m which the fluoric acid is divided equally between the boracic 
acid and the silica. This substance does not smoke when 


exposed to the air, as would happen, were it a mere mixture 
of fluoboric acid and silica. Water decomposes it, and disen- 
ga^s ahopt three fourths of the silica. 

Fluoborates .—By this appellation I propose to designate the. 
double salts, in which a single base exists in combinarion with 
bofacic and fluoric acids, 'fhey appear tO be produced when 
the foregoing compounds are satufdfcd With the base, and to 
V,e capable of existing in a variety of proportions between the 
fluate and borate. I have not examined any of them minutely,; 
tft present, they possess too little interest, to induce one t(),ei^» 
epputef the diracnlties. which would attend an exact detisciWTrj 
nation of the proportions of the two acids. 

Boron .—The easiest.and most.economical njetbod of pre¬ 
paring boron, is tQ decompose an alkalnm bqroflpflte by potas- 


flficfeioh-bfboi^acic acid is accoiiipaMetfM V 
nation, and why a portion of the mixture 
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from the cnicible. . On the <5ontrary, when the borofluate of 
potash has been sufficiently dried, the sound at the instant of 
the reduction is scarcely audible, and for every atom ot potas¬ 
sium expended we obtain the corresponding quantity of boron. 
The only inconvenience attending this operation is the tedious 
edulcOration which is requisite m order to remove the unde¬ 
composed borofluate of jiotash; ])erhaps this disadvantage 
might be obviated by employing sodium and the borofluate of 
soda. The boron must be washed with a solution of sal- 
ammoniac, and finally with alcohol; because when ])ure water 
is employed for this purpose, a considerable portion passes in a 
dissolved stale through the filter. 

Sufphuret of linron .—lioron is capable of forming a sul- 
phuret, but, contrary to what has been hitherto supposed, no 
combination takes place between the two substances except in. 
a temperature greatly exceeding the boiling point of sulphur. 
It takes fire and burns, when strongly ignited in the vapour of 
sulphur. The sulphuret is a while opaipie mass. When put 
into water, it is ra[)idly converted into sulphuretted hydrogen 
gas and boiacic acid; the li(pud at the same time becomes 
more or less milky, in consequence of the precipitation of 
sulphur. I am disposed to think, from the observations which 
I have made, that boron is capable of combining in several 
distinct proportions with sulphur. 

Chlonde. of Horvti .—Sir 11. Davy ascertained that boron 
even without the application of heat takes fire spontaneously in 
chlorine gas and undergoes brilliant combustion; hut he did 
not examine the product of the combination. 1 have con¬ 
firmed Davy’s statement; if, however, the boron be very pure, 
and if it has been previously ignited moderately in vacuo, no 
combination takes place until heat is applied. The ))roduct of 
the combustion isrt new gas, which, in contact with atmospheric 
air, smokes as strongly as fluoboric acid gas. It must be col¬ 
lected over mercury, which absorbs the excess of chlorine. 
This gas is colourless, and, in consequence of the formation of 
muriatic acid at the expense of the atmospheric humidity, it 
has a strong suffocating odour. It is rapidly, but not instan¬ 
taneously, absorbed by water, and when the proportion of the 
watp is small, a quantity of boracic acid is deposited upon its 
surface. Alcohol also dissolves it, and acquires the same odour 
of ether, as when it has absorbed muriatic acid gas. 

Chloride of boron, when mixed with ammoniacal gas, con¬ 
denses and forms a salt, which may be sublimed unaltered, but 
which is less volatile than sal-ammoniac. If the salt be 
moistened previously to sMblimation, there remains behind a 
quantity of boracic acid. One volume of the gas condenses 
14 volume of ammoniacat gas. ’ Chloride of boron is com-* 
posed of 
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Chlorine . . 90*743 

Boron. 9*257 

Fluoric acid, unless aided by nitric acid, neither oxidates 
nor dissolves boron. 

It has been affirmed that boron is dissolved in the dry way 
by alkalies, and that when the fused mass is treated with water, 
the boron is taken up by the alkaline liquid, and forms with it a 
yellow coloured solution. This is incorrect. When boron is 
Ignited with an alkaline carbonate, it detonates at the expence 
of the carbonic acid ; and when it is ignited with the hydrate 
of a fixed alkali, hydrogen gas is disengaged with effervescence, 
and boracic acid is formed. 

In the properties which have now been brought under review, 
boron possesses so close a resemblance to silicium, that the 
two substances may be associated with one another, in the 
same manner as we have been accustomed to associate arsenic 
with phosphorus and selenium with sulphur. The affinities of 
boron, however, are stronger, and in the lower temperatures, 
more active than those of silicium; thus, it detonates with 
nitre in a low red heat with such energy, that the explosion 
may be almost compared to that of gunpowder, 

(To be continued.) 


Article VIII. 

Oil Forge Scales. By M. P. Berthier.* 

When pieces of iron are heated to whiteness, in order 
to draw them out into bars, or roll them into plates, they be¬ 
come covered with a coat of oxide, which flakes off in scales by 
the blow of the hammer, or the pressure of the rollers. These 
are called by the workmen forge scales. 

The thickness of the forge scales is proportionate to the time 
that the masses of iron on which they are formed have remained 
in the fire, but commonly it is from one to two millimetres ; (from 
to of an inch); they are of a shining black colour, 
with a semimetallic lustre; their structure is crystalline and 
presents intersecting lamin®, perpendicular to the surface of the 
scales. They are said to have been observed distinctly crystal¬ 
lized, in regular octohedra. 

They are usually composed of two parallel larainje, the outer 
one granular and blebby, the inner compact and crystalline. 
'Thi« structure forbids a doubt of their being liquified at a cer- 
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tain period of their formation: nevertheless, although they 
become soft by an intense heat, we are unable to fuse them 
completely. It is probable that their fusion is effected by the 
local heat which is developed at the moment when the incan¬ 
descent iron combines with the oxygen of the air, and which 
must necessarily be very intense, but as it is (luickly dissipated, 
the matter soon becomes solid, and assumes a crystalline struc¬ 
ture, if not cooled too suddenly. A similar phenomenon is seen 
in ilu! combustion produced by striking fire with the flint and 
steel, in cnpcllation, and in several other instances. 

The forge-scales are very magnetic. AVhen reduced to grains 
of the size of a pin’s head, they adhere to a magnet like me¬ 
tallic iron. Their specific gravity is 3‘5; but, as they always 
contain some hlebby cavities, this must be too low. Their 
powde r is of a dull greyish black colour. 

This oxide has hitherto been supposed to he the same as the 
native magnetic oxide, and that obtained by passing aqueous 
vapour ove^r iron heated to redness. Having had occasion for 
some very pure oxide of iron, for some experiments on the sili¬ 
cates of that metal, 1 used the fbrge-scales, supposing them to 
be so ; but 1 soon perceived that they do not contain so much 
oxygen as the magnetic oxide, which at present is considered 
as a dciifoxide. For instance, when, for the purpose of pre¬ 
paring a proto-silicate of iron, 1 employed calculated propor¬ 
tions of forge-scales and iron filings, a certain portion of the 
metal always remained unoxidated ; and when 1 reduced forge- 
scales by cementation in a black lead crucible, I constantly 
obtained a heavier button than the pare native oxide, similarly 
treated, would have given. 1 was therefore induced to inquire 
into the true composition of these scales; and the results of my 
experiments demonstrate that they are a new oxide, which, 
from the quantity of its oxygen, ranks between the protoxide 
and the native magnetic oxide. 

This oxide does not produce any peculiar salt; it is decom¬ 
posed by the acids into protoxide* and peroxide, exactly like 
the deutoxide, and this property affords a very simple method 
of analyzing it, and is the one which I adopted. I treated the 
forge-scales wdth pure muriatic acid, in which they dissolve 
very readily, even in the cold, if the acid be concentrated, and 
the temperature of the liquid becomes considerably raised. I 
diluted the solution wdth water, and threw down the peroxide, 
by gradually pouring in carbonate of ammonia ’till the liquid 
was discoloured. This process is not attended with any diffi¬ 
culty ; it gave me from 0*34 to 0*3() of peroxide, according to 
the scales I employed, and which I obtained from different 
forges, both from the tilt;hammer and the flatting-mill. The 
purest gave the largest quantity of oeroxide. When I only 
obtained *34, I always observed, at tie moment of solution, a 

k2 
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slight disengagemeut of liydrogen gas, which lasted only a few 
seconds, and evidently proceeded from some minute grains of 
metallic iron, accidentally mingled with the forge scales. The 
same scales assayed in the dry way with one-fifth of their 
weight of earthy glass, gave metallic buttons whose weight 
varied from 0-75 to 0-78. If we compare these results with 
those which an oxide composed of two atoms of protoxide, and 
one atom of peroxide would give, we find an almost perfect 
identity : for such an oxide would contain 

Protoxide 0*642 — 2/^^; or Iron,' 0*745 — 100 

Peroxide 0*358 — F ^; or Oxygen, 0*255 — 0*344* 

I believe this therefore to be the true composition of the forge- 
scales. 

According to these results, we must henceforth reckon four 
oxides of iron, in which the quantities of oxygen combined with 
the same quantity of iron are respectively :: b*: 7 : 8 ; 9. 

This oxide is formed whenever iron is in contact with a more 
oxygenated oxide at a white heat, or when heated in contact 
with the air so as not completely to oxidate it. 

It is necessary to observe that some forge-scales give, on 
analysis, much less than 0*35 of peroxide; but in that case 
they are not pure, but contain a mixture of scoriae, which is 
discovered by the jelly it produces with concentrated acids. 
As these scoriae arc silicates of protoxide of iron with a great 
excess of base, the presence of from 0*02 to 0*05 of silica may 
diminish the proportion of peroxide nearly one-fifth. Perhaps 
it may be objected to my hypothesis of the composition of 
forge-scales, that a mixture of deutoxide and metallic iron, or 
its protoxide, would give the same analytical results as those 
which I obtained with my presumed new oxide ; but if the 
scales be such a mixture, it is very extraordinary that the ingre¬ 
dients should always be found in the same proportion; I shall, 
however, obviate these objections by the detail of some facts, 
which in other respects also I think are not uninteresting. 

If the forge-scales were a mixture of deutoxide of iron and 
metallic iron, they would contain 0*09 of the latter; but then 
their specific gravity would be much greater than it really is, 
since mat of the deutoxide is more than 4*7, and that of iron 
7*6. Moreover, when we treat a mixture of very fine iron 
filings and the pulverised deutoxide or peroxide, with muriatic 
acid, the iron dissolves before the oxide with evolution of hy¬ 
drogen gas, and we find in the solution quite as much peroxide 
as there would have been without the admixture of the metallic 
iron. Hydrogen gas does not reduce this peroxide ; now, since 
the forge-scales contain one half less of peroxide than of pro¬ 
toxide, we should admit, from that circumstance, that they 
contain half their weight of metallic iron, which it is impossible 



133 


2825.] Berthier on Forge Scales, 

to suppose, since, when pure, they give no sensible quantity of 
hydrogen % the action of acids. iJesides, if they contained 
half their weight of iron, they would give 0’85 of fused iron by 
the assay, which is far beyond what we obtain. 

It remains to be ascertained if the forge-scales can be a 
mixture of protoxide and deutoxide. If that were so, since the 
protoxide is very greedy of oxygen, they should have a groat 
tendency to combine with that body; whereas, not only are they 
wholly unalterable by exposure to the air, but are acted on even 
by concentrated and boiling acid only very slowly and with 
great difficulty. I endeavoured to determine their composition 
by this method, estimating the quantity of oxygen absorbed 
by the increase of weight; but I was unable to convert them 
entirely into peroxide. It is, moreover, very doubtful, if the 
protoxide of iron can exist in a free state ; for being a base 
which has such attraction for. oxygen, that it decomposes water, 
it is very difficult to obtain it absolutely uncombincd. The dry 
way appearing to be the only means by which we can hope to 
succeed, 1 made several trials after that manner, but without 
success. The following process seemed the most likely to ac¬ 
complish the object in a direct manner. 

I took several black lead crucibles lined with charcoal, and 
placed 100 grammes (1544 grains) of pulverised and tinely 
sifted forge-scales, in each; I then filled the crucibles with 
charcoal, and closed their mouths with covers, carefully luted 
on, and exposed them in a wind furnace to a heat of about 70^ 
of the pyroraetric scale. I took them out of the fire in suc¬ 
cession—the first in half an hour, and the last in three hours, 
and compared the results. All the buttons had become solid, 
without changing their form or diminishing in volume; tliey 
were covered with a coating of metallic iron, and the oxide in 
the centre was neither fused nor altered; it gave the same 
relative proportion of peroxide and protoxide by analysis vifi 
humida, as at first. The thickness of the metallic coat was 
proportionate to the time the crucible had remained in the fire; 
the maximum thickness was five millimetres (nearly *2 of an 
inch.) It has a peculiar aspect; its surface is dull, and fracture 
granular; its colour is grey, inclining to olive; it takes a 
brilliant polish by being rubbed against hard substances ; it 
may be cut with a knife, and reduced, in that manner, to a very 
fine powder; it is as soft as lead, and has no elasticity; it flat¬ 
tens by a blow, and retains the mark of the hammer; its spe¬ 
cific gravity, at the utmost, does not exceed one-third that of 
forged iron; it is, in fact, pure iron, minutely divided, and in a 
state analogous to that of spongy platina. 

If the cementation has been continued for a considerable 
time, the section of the button presents, from the surface to 
the centre, first, a very thin layer of metolliic iron of a deep 
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blue or black colour; secondly, a thick layer of iron, of an 
uniform colour, inclining to olive; thirdly, a layer with shades 
of black and olive, which soon passes to the pure, and slightly 
metallic black, of the scales. I examined the olive-coloured 
part, with the idea that it might probably contain a mixture of 
metallic iron and protoxide ; but 1 found it composed wholly of 
reduced iron of the utmost purity, and there is every reason to 
think that it is even perfectly free from carbon. When treated 
with muriatic or sulphuric acid, it dissolves without leaving 
any residuum, and hydrogen gas is disengaged to the last. 
The last [)ortions dissolved have the same aspect as the whole 
mass. When fused in a black lead crucible, either alone or 
with the addition of an earthy glass, instead of losing weight, 
us would happen if it contained protoxide, it increases from 
O’Ol to 0‘02. The portion with shades of black and olive be¬ 
haves like a mixture of metallic iron and forge-scales ; in the 
moist way, red oxide is always found in it. This fact proves 
that metallic iron exerts no action on the oxide of the scales, 
and coT»se([uently that it is impossible to obtain the protoxide 
by heating any oxide with iron. The bluish coat of the buttons 
seemed to me to bo steely iron, or to have passed to the state 
of steel, by the absorption of a certain quantity of carbon ; but 
I have not positively ascertained the fact. 

The cementation of the peroxide of iron presents as inter¬ 
esting, and more varied results, as the cementation of the forge- 
scales. If the mass be not very large, as long as any red oxide 
remains in the centre, no metallic iron is produced at the 
surface, but only black oxide. When the heat has* been kept up 
a suflicient time, we find in the centre only magnetic oxide, 
and we may observe towards the surface, as in the cementation 
of the forge-scales, the bluish steel layer, the layer of olive- 
coloured iron, and the layer shaded with olive and black. The 
magnetic oxide in the centre is variable in its composition; in 
one experiment I found in it 0*18 of peroxide, and 0*52 of prot¬ 
oxide, and in another O’dO of peroxide and 0’40 of protoxide. 
Since the native magnetic oxide contains 0*69 of peroxide and 
0*31 of protoxide, it is obvious that the oxide in question must 
be a mixture, in variable proportions, of the magnetic oxide of 
the forge-scales, and native magnetic oxide. 

It appears, from what we have seen above, that the peroxide 
of iron is changed by cementation, first, into an oxide similar 
to the native magnetic oxide, and that as soon as this change 
has been effected, its reduction begins from the surface to the 
centre, the process going on in such a manner that, in proper 
tion as metallic iron is produced at the surface, the deutoxide 
of the forge-scales is formed in the interior of the mass, to its 
centre; but these proportions diminish from the surface to this 
point. Lastly, when the cementation is very far advanced, the 
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button becomes covered witli a layer of steely iron of appre¬ 
ciable thickness. 

How does it happen in these experiments, that the oxide of 
iron is reduced without being in contact with carbon, and even 
when several centimetres (1 centimetre = 0*39 inch) distant 
from it ? This is a question which in the present state of our 
knowledge imperiously demands an answer, and deserves to be 
considered. We might suppose that the effect is produced by 
the inflammable vapours from the furnace, which penetrate all 
porous substances; but it is easy to satisfy oneself that this is 
not the efficient cause, at least of the reduction of the oxides of 
iron into metallic iron. In fact, if we fill a crucible with red 
oxide of iron, placing a layer of charcoal below it at the bottom 
of the crucible, or if we place the oxide at bottom and cover 
it with charcoal; or lastly, if we introduce charcoal into the 
centre of a mass of oxide of iron, and heat it for an hour or two, 
we shall find that metallic iron is formed only in that part of 
the mass which was next the charcoal, and that there is not the 
slightest trace of it *at the surface of the button in the other 
parts, although those parts were exposed, like all the rest, to 
the inflammable gases of the furnace. 

The formation of the forge-scales on the surface of iron is 
quite as inexplicable as the reduction of the oxides by cemen¬ 
tation. The oxidation of hot iron by the air is a gradual process, 
for the crust of the scales is much thicker on large masses, 
which require a long time to be heated, than on thin bars or 
plates, which heat much more quickly: now, as soon as a 
certain quantity of oxide is formed, it covers the iron like a 
vainish, and prevents iis contact with the air; it must therefore 
attract its oxygen through the oxides, just as the oxides attract 
the carbon through the metallic iron. 

These effects must have certain limits, which it would be 
important to ascertain, as they may perhaps furnish an expla¬ 
nation of the phenomena. 


Article IX. 

On the Specific Gravity of Hydrogen Gas, as modified hy the 
Presence of Moistvre. By Mr. Harry Rainy. 

(To the Editors of the Annals of Philosophy.) 
GENTLEMEN, Gkugow, July 9, 1825. 

Dr. Thomson, in his First Principles of Chemistry, recently 
published, has adduced various new experiments in proof of the 
doctrine that the atomic Weights of all substances are multiples 
by integer numbers of the atomic weight of hydrogen. 
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- One of the most important of these experiments is related in 
vol. i. p. 67 to 76; and is intended to prove that the specific 
gravity of dri/ hydrogen is exactly- t'tp of that of dry oxygen ; but 
Dr. Thomson appears to me in this case to have been led into a 
very considerable error, by under-rating the quantity of vapour 
in the hydrogen. The hydrogen was disengaged at temperature 
49°, at which, according to Dalton’s table, the tension of vapour 
= 0*363 inch. Dr. Thomson supposes the specific gravity of 
vapour at 49° to be *00533 compared with dry air at 60°, and 
mider a pressure of 30 inches. It is easy to show, however, 
that *00533 is nearly the specific gravity of vapour at tempera^ 
tare 212°, and pressure 0*3o3 inch; and that the specific gravity 
of vapour at temperature 49° and pressure 0*363, is considerably 
greatt;!*. 

If the specific gravity of dry air at temperature 60° and baro¬ 
meter 30 = 1 ; the specific gravity of vapour at temperature 
212° and barometer 30 will be 0*481, and the specific gravity 

of vapour at 212° and barometer 0*303 will be 0*481 x —‘ = 

0*005^2. To find from this the specific gravity of vapour at 
tension 0*363, and temperature 49®, we must consider that the 
vapour, if reduced in temperature from 212° to 49°, will, without 
condensing into a liquid, be reduced in bulk, like any of the 
gases, from ()60 parts to 497 and consequently its specific 

gravity will increase from 0*00582 to 0*00582 x ^ = 0*00772, 

which is the true specijic gravity of vapour at temperature 49°, and 
at the corresponding 0*363. 

Both Dr. Apjohn and Dr. Thomson have given eironeous 
formuluj for calculating the specific gravity of aqueous vapour, 
founded on tiie supposition, that if we take vapour at 212° and 
barometer 30 as the standard, the density of vapour at any other 
temperature is exactly proportional to the pressure which it 
supports, without any reference to the temperature.f This 
opinion is quite inconsistent with the properties of vapour, as is 
evident from the illustration which I have just given; it is also 
inconsistent with Gay Lussac’s theory of volumes. Several 
years have now elapsed since that gentleman has shown, that a 
volume of aqueous vapour {of any tension and temperature) con¬ 
sists of one volume of hydrogen and half a volume of oxygen at 
the same tension and temperature. This is true at 212°, but it 
is equally true at 49° or any other temperature. The specific 
gravity of aqueous vapour is to the specific gravity of atmo¬ 
spheric air always as 0*625 to 1, the temperature and pressure 

. * Dalton and Gay Lutsac have shown that 480 volumes of a gas at temperature SSO, 
expand to 497 at 4i)**, and to 660 at The same is true of vapours if not in con¬ 

tact with their liquids. 

t Attfiah of rhilotoplit;^ N. 8. vol. iii. p, 305 and 386. 
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being the same. We cannot indeed have vapour at temperature 
49° and barometer 30 to compare with air at 49° and barometer 
30; but we can have air at 49° and barometer 0*363 to compare 
with vapour at that temperature and pressuro. 

I consider it to follow as a necessary consequence from Gay 
Lussac’s experiment on vapour, and his theory of volumes, that 
the following is the true formula for the specific gravity of 
aqueous vapour. Let the specific gravity of dry air at tempera¬ 
ture 60° and barometer 30 = 1, and its volume s= V ; and let V' 
be the volume of air, and p the tension of vapour at any other 
temperature, then the specific gravity of vapour 'at that tempera¬ 
ture will be 

1 X X 0-625. 

If in this formula we substitute for V and V' the numbers 
.508 and 497, which are the relative volumes at 60° and 49°; and 
if for p we substitute 0*363, which is the tension of vapour at 
49°, we shall find the specific gravity of vapour of maximum 

tension at 49° = I x x ^ x 0*625= 0*00772, as by the 

former method. 

If in Dr. Thomson’s calculations, we substitute the number 
0 00772 instead of 0*00533, which he adopts as the specific 
gravity of vapour at 49°, we shall find that 100 cubic inches of 
dry hydrogen weigh 2*0537 grains; *dud 100 cubic inches of 
oxygen weigh 33*913 grains at temperature 60° and barometer 
30; and if we admit that in these circumstances 100 cubic inches 
of dry atmospheric air weigh 30*3 grains, we shall have the spe¬ 
cific gravity of hydrogen = 0*0673, the specific gravity of oxy¬ 
gen = 1*111, and consequently the specific gravity of hydrogen 
to the specific gravity of oxygen as 1 to 16*34. 

From this it follows, that if Dr. Thomson’s experiment is cor¬ 
rect (and of this we can scarcely doubt from the care and atten¬ 
tion with which it was performed), it disproves the hypothesis 
that the specific gravities of all the gases are multiples by inte¬ 
ger numbers, of the specific gravity of hydrogen. It is true 
that 16*54 does not difi'er from 16 by more than about of the 
whole, and tb*dt a veiy slight change in the number adopted for 
the specific gravity of hydrogen would account for the differ¬ 
ence ; buj; this merely shows how diflicult it is to make any 
experiment sufficiently accurate to decide on the truth of the 
hypothesis. 
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Article X. 

Analyses of Books. 

An Attempt to establish the First Principles (f Chemistry by 
Experiment. By Thomas Thomson, MU. FRS. Regius Pro¬ 
fessor ol’ Chemistry in the University of Glasgow, &c. In 
Two Volumes, 8vo. 1825. 

This work may be considered under two different points of 
view; first, as a collection of the principal facts upon which the 
important doctrine of definite proportions or atomic theory is 
founded; and, secondly, as containing numerous experiments 
confirming those which had been previously made, or supply¬ 
ing the deficiency which existed as to the atomic weights of va¬ 
rious bodies, both simple and compound. 

After a preface and advertisement, we are presented with an 
historical introduction of the atomic theory, occupying twenty- 
eight pages : in this sketch we think the author has fairly 
allotted to each philosopher the portion of merit due to him; 
there are, however, some statements which call for obser¬ 
vation ; and especially with respect to the substance by which 
the atomic unit is nreferably represented—whether by hydrogen 
or oxygen. l)r, Thomson remarks, p. 14, “ Mr. Dalton made 
choice of the atom of hydrogen for his unity ; and in this he has 
been followed by Dr. Henry, of Manchester, and by one or two 
chemical gentlemen in London. But this method has been 
rejected by almost all the British chemists, and by all the che¬ 
mists, without exception, in Europe and America.’' lias Dr. 
Thomson forgotten, that Sir H. Davy, in his Elements of Chemi¬ 
cal Philosophy, has adopted hydrogen as unity ? We shall 
not follow the author in all his arguments for preferring oxygen; 
the strongest of these, and in our opinion indeed the only 
one which possesses any weight, and that but little, is that 
“ we see at once by a glance of the eye the number of atoms of 
oxygen which enter into combination with the various bodies.’* 
This fact the Doctor has illustrated by reference to that case 
which of all others best proves it, viz. the six oxides of manga¬ 
nese, for no other body forms so many oxides; but this facility is, 
we think, more than counterbalanced by the difficulty of seeing at 
a glance whethertheproposed atomic weight ofa body is probably 
the true one, by determinining whether it is a multiple of the 
atom of hydrogen by a whole number; thus oxygen being unity, 
fuming sulphuric acid, is represented by 11*125: now it requires 
an operation to discover that this is equivalent to 0*125 x 89, 
and 89 is, in our opinion, a much more convenient number, and 
more likely to be retained in the memory than 11*125, unless by 
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some procefss which we have not discovered, decimals m*e more 
easily remembered than whole numbers, and numerous figures 
than few. 

With respect to the decimals included in those numbers 
which result from the adoption of oxygen as unity. Dr. Thomson 
observes : Now surely it will not be said that the fractional 
numbers are more unwieldy or more unmanageable than the whole 
numbers; while in all cases of whole numbers, the advantage on 
the side of the latter method is very great. Thus if hydrogen be 
unity, the atom of uranium is 208, while if oxygen be unity, it is 
only 26.'’ 

Let it be granted fora moment that provided we have to remem¬ 
ber a certain number of figures, it is inditierent whether they are 
decimals or whole numbers; and let us then examine in which 
mode the greater facility is ol)tained. Dr. Thomson’s third table 
contains 408 substances hydrogen; being 1, 319 of these are 
represented by two figures, and 89 by three, and consequently 
no one by any greater nuinbef; but oxygen being unity, we 
have 38 bodies represented by one figure, 104 by twm, 99 by 
three, 143 by four, and 4 by five figures. It will also appear 
that of246 substances represented by three, four, or five figures, 
oxygen being unity, 200 are represented by two figures only, 
vvlicn hydrogen is the standard of comparison. The sixth table 
contains the atomic weight of 646 bodies; of these, 262 are 
re[)r('sented by four, five, and I by six figures, of which not one 
Avould exceed three figures, hydrogen'being 1. 

Thes(! statements are, we think, sufficient to settle the (pies- 
llon of facility. Hut in conversation, let any chemist iiupiire of 
another by what number he represents any given substance— 
let it be nitrate of manganese ; if oxygen be unity, the answer 
will be 19T2;). If hydrogen be the standard, the answer will be 
163. Now this is not an extreme case ; there are many such as 
will be readily imagined from what has been stated. 

The author proceeds to the consideration of the relative and 
absolute weight of oxygen and hydrogen gases, and the compo¬ 
sition of water. He discusses the question whether that fluid-, 
according to the views of Sir II. Davy and Professor Berzelius, 
is a compound of 1 atom of oxygen and 2 atoms of hydrogen, as 
indicated by their respective volumes, or constituted of one 
atom of each of its elements. We need hardly observe that the 
author coincides with the views of most other chemist'? in 
adopting the latter opinion. 

Several well imagined and executed experiments are related, 
all of which tend to confirm the opinion that an atom of hydro¬ 
gen being 1, tlrat of oxygen is 8, and of water consequently 9. 
This part of the subject had indeed been so completely settled 
in our opinion by the previous researches of the author and 
others, that it was scarcely requisite to perform fresh experi? 
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meats to decide it. Indeed no difference whatever is to be 
found between the specific gravities of any gases either simple 
or compound in the author’s present work, and those contained 
in the last edition of his System, except in five cases of the latter. 

The recent experimental researches detailed are not founded 
upon more obvious or easy principles, but with the increased 
difiiculty of complexity. Of this the last method employed 
to ascertain the atomic weight of ammoniacal and azotic 
gases oflfers an abundant proof. After having determined the 
atomic weight of azotic gas by the analysis of atmospheric air, 
nitric acid, protoxide and deutoxide of azote and nitrous acid, 
and having proved its weight to be 1*75, and having arrived at the 
same conclusion from the analysis of ammonia, the Doctor offers 
what he allows to be “ a redundancy of evidence,” as to the 
composition of ammonia, and consequently the atomic weight 
of azote. We shall give this as a fair specimen of very complex 
analysis, executed, we think, with great skill, and as offering 
confirmatory evidence of the facts which the operations are 
intended to illustrate. 

*' 1. Oxalate of ammonia is a neutral salt, which crystallizes 
in beautiful transparent prisms. . It is not very soluble in water. 
Its constituents 1 have found, by a careful analysis, to be 


1 atom oxalic acid... 4*5 

1 atom ammonia.2*125 

2 atoms water.2*25 


8*875 

8*875 grains of this salt were dissolved in a small quantity of 
distilled water. 6*25 grains of pure calcareous spar (equivalent 
to 3*5 grains of lime) were dissolved in muriatic acid : the solu¬ 
tion was evaporated to dryness, and the dry residual salt, consti¬ 
tuting muriate of lime, was redissolved in a little water. The 
two solutions being mixed, a double decpmposition look place, 
and oxalate of lime subsided to the bottom; As soon as the 
supernatant liquid had become quite clear, it was tested by 
oxalate of ammonia, and by muriate of lime ; but was not ren¬ 
dered muddy by either of these reagents,—showing that it con¬ 
tained no lime nor oxalic acid. From this it is obvious, that 
8*875 grains of oxalate of ammonia contain just the quantity of 
oxalic acid requisite to saturate 3*5 grains of lime. Now, 3*5 
being the atomic weight of lime, the oxalic acid in 8*875 grains 
of the oxalate must be the equivalent of an atom, or 4*5; for it 
will be shown afterwards that 4*5 is the atomic weight of oxalic 
acid. 

** The liquid from which the oxalate of lime had precipitated 
was neutml: hence the muriatic acid in the muriate of lime was 
just capable of saturating the whole ammonia in the 8*875 grains 
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of oxalate of ammonia. Now, this muriatic acid weighed 
exactly 4’625 grains. And it will be shown in the next para¬ 
graph, that 4’623 grains of muriatic acid just saturate 2*123 
grams of ammonia. Tiiis, therefore, is the quantity of ammonia 
in 8*873 grains of oxalate of ammonia. 

“ We have thus determined the weight of acid and ammonia 
in 8*873 grains of oxalate of ammonia. The surplus weight 
being undoubtedly water, it is obvious that the constituents of 
oxalate of ammonia are 


1 atom oxalic acid.4*3 

1 atom ammonia.2*123 

2 atoms water.2*23 


8*875 

The atomic w'eight of ammonia in this salt is undoubtedly 2*1*25. 

** 2. Sal-ammoniac, when newly sublimed, or when dried for 
some time upon the sand bath, is an anhydrous salt. It is neu¬ 
tral ; and, therefore, a compound of one atom muriatic acid and 
one atom ammonia. 


1 atom muriatic acid.4*625 

1 atom ammonia...2* 123 


6*75 

6*75 grains of pure dry sal-ammoniac were dissolved in water; 
21*3 grains of pure anhydrous nitrate of silver were dissolved in 
another portion of water, and the two solutions were mixed. A 
double decomposition took place, and chloride of silver precipi¬ 
tated. As soon as the residual liquid had become clear, it was 
tested by nitrate of silver and common salt. Neither of these 
.salts produced any effect, if we except an almost imperceptible 
opalescence which appeared when the common salt was aaded ; 
but there was no precipitate whatever, even after the liquid had 
stood a week. From this experiment it is obvious, that 6*75 
grains of sal-ammoniac contain just 4*625 grains of muriatic acid; 
for that is the quantity necessary to saturate the 14*75 grains of 
oxide of silver present in 21*5 grains of nitrate of silver. Hence 
the other constituent of the salt, the ammonia, must weigh 
2*125, because that is the weight wanting to make up the full 
quantity of sal-ammoniac employed; and, as sal-ammoniac is 
neutral, and 4*623 the atomic weight of muriatic acid, 2*126 
must be the atomic weight of ammonia. 

“ 3. 13*3 grains of drjf sal-ammoniac were wrapped up in 
blotting paper, and dropped into a retort filled with dichloride 
of lime (Mr. Tennant’s bleaching powder), made into a thin paste 
with water. The whole retort and beak was then filled with 
>yater, and the beak of the retert was plunged into a water 
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trough, under an inverted graduated jur, filled with "water. As 
soon as the paper round the sal-ammoniac was sufficiently 
softened to allow the dichloride to come in contact with the salt, 
an effervescence took place, and azotic gas was disengaged. 
This is just the effect always produced when chlorine and am- 
moiiiacal gas come in contact. The lime which was in excess 
in the salt decomposed the sal-ammoniac ; and the ammonia, as 
it was evolved, came in contact with chlorine, and was decom- 

f )Osed; the hydrogen uniting witli the chlorine, and the azote 
)eing disengaged in the gaseous stale. The action is so violent, 
if the dry sal-ammoniac be dropped at once into the r(!tort, that 
it is difficult to collect the whole gas ; but when the salt is 
wrapped in paper, the action is slow, and the gas may be all 
collected with the greatest facility. The azotic gas obtained in 
this process was 11*7 cubic inches, at the temperature of 47°, 
and when the barometer stood at 29*93 inches. This is equiva¬ 
lent to 11*853 cubic inches of dry gas, of the temperature 60°, 
and under a pressure of 30 inches mercury. 

“ This constitutes the whole amount of the azotic gas in 4*25 
grains of ammonia, the quantity contained in 13*5 grains of dry 
sal-ammoniac. INow, 11*853 cubic inches of azotic gas weigh 
3*5147 grains. Hence it follows, that the weight of the other 
constituent, tlie hydrogen, is 0*7353 grain. Consequently, am¬ 
monia is composed of 


Azote. 1*7573 or 1 volume 

Hydrogen. 0*3676 2*94 


2*1250 

The small excess of azote in this experiment was owing to a 
small admixture of common air with the azote, in consequence 
of the gas standing 24 hours over tlie water. 

The experiment was repeated seven times, in various ways, 
and the mean of the whole came exceedingly near 11*8 cubic 
inches of dry azotic gas from 13*5 grains of sal-ammoniac. This 
weighs 3*4993 grains, giving us the composition of ammonia as 
follows : 

Azote.... 1*74965 or 1 volume 

Hydrogen. 0*37535 3*00*28 

2*12500 

This analytical result of direct experiment comes within less 
than .j.~L_th part of the theoretical estimate ; and, taken toge¬ 
ther with the preceding facts, can leave no doubt of the compo¬ 
sition of ammonia.” 

At p. 150, in treating of the compounds of carbon and hydro¬ 
gen, a statement occurs which both surprised and-amused us. 
The 'AUlher mentions his belief that no few6r than-five different 
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gases or vapours exist composed of one volume of carbon 
vapour and one volume of hydrogen gas. He says, “ the first 
consists of 


1 volume carbon vapour? 
1 volume hydrogen gas 5 


condensed into 1 volume. 


‘‘ Its specific gravity is ()‘4861. One volume of it requires 
for complete coml)uslit)n 1^ volume of oxygen gas. After the 
combustion there remains one volume of carbonic acid gas. 

“ This peculiar gas has not yet been met with by chemists ; 
but 1 see no reason to doubt its existence.” 

ISiOw, in the name of the first principles of chemistry as esta¬ 
blished by experiment, vve protest against the admission of so 
vague a conjecture in a work decidedly of a practical kind ; and 
it is venturing much too far to state the specific gravity of a gas 
which exists only in the imagination ; and equally objectionable 
is it to state the quantity of oxygen which it does require for 
combustion, instead of that whicli it loonld require if we could 
*\first catch it.” Under this head Dr. Thomson states his 
analysis of napthaline, by which it appears to consist of 

1 !r atom carbon. 1 • 125 

1 atom hydrogen.0*125 


In determining the atomic weights of silicon, an experiment 
is related, which we confess ourselves at a loss to comprehend : 
it Is the following: 

“ About the middle of May, 1823,1 fused a quantity of silica, 
with thrice its weight of anhydrous carbonate of soda, and 
digested the fused mass in a small quantity of water, till the silica 
assumed a flocky appearance. The whole was then thrown 
upon a filter; and the silica was washed repeatedly with distilled 
water, till no traces of soda could be found in the washings. 
In two days the filter with the silica became dry enough to be 
handled. I placed the filter on several folds of blftting paper, 
on a table in the middle of my laboratory, where it was allowed 
to remain for six weeks, without being disturbed. It may be 
necessary to mention, that the weather during the whole time 
W'as uncommonly cold; and I have reason to believe, that the 
temperature of the room scarcely ever exceeded 60®, if it 
amounted to so much. When I returned to Glasgow, on the 
24th of June, the thermometer in my laboratory stood at 57®. 
The silica, to the eye and the feel, appeared perfectly dry; it 
weighed 43*23 grains. By exposure to a red heat, it lost 10*66 
grains, and was reduced to 32 68. Now, 32 68 : 10*55 :: 4 : 
1*2913 = water combined with 4 silica. This exceeds 1*126 by 
0*1663, which is rather more than one-seventh of anatom. This 
may be considered the greatest amount of the excess which ever 
remains,” 
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Now the question which arises is this :—Can silica be sepa¬ 
rated from the soda with which it has been fused by the 
agency of water, and without the action of an acid ? If the 
fact be so, it is quite new to us; but we cannot help thinking 
that some part of tlie operation is omitted to be stated. 

The atomic weights of the fixed alkalies, alkaline earths, and 
their metallic bases, are all given as in the author’s System, vso that 
his experiments which merely confirm former statements call tor no 
particular observations. Indeed with respect also to the metals 
the greater number, and all the more important ones, agree 
with those given in the System. There are, however, some 
variations and important additions in these bodies; such 
are the atomic weights of palladium, iridium, titanium, tungsten, 
and uranium, and of many compounds containing them. With 
respect to uranium, it is a curious fact that it has a strong dis¬ 
position to form scsquisalts; with these additions, wo may 
now consider the atomic weights of the metals as settled, except 
that of osmium. 

While adopting the composition of the oxides of copper as 
usually given, Dr.T. has, and, we think, without sufficient reason, 
altered his opinion of their atomic constitution; he now consi¬ 
ders the blacle oxide as a compound of an atom of oxygen I, and 
one of copper 4; and the red oxide as a suboxide constituted 
of two atoms of copper 8, and one atom of oxygen 1. 

It is remarked by the way, that such suboxides as that of copper 

in general are incapable of constituting permanent salts with 
acids.” Now as far as we knoiv, no such suboxides exist, the 
only unquestionable one being the suboxide ofsil Ver formed by M r. 
Faraday, and which consists of three atoms of silver and two of 
oxygen. It is indeed true that two suboxides of manganese 
have been mentioned, but their existence is much too problema¬ 
tical to serve as the basis of a general law ; one of them indeed 
is stated to be incapable of combining with acids, and no proof 
has, we believe, been offered that the other unites with them. 

When tr^ting of the salts of copper, vol. i. p. 420, note. Dr. 
Thomson says, “ It was the consideration of the salts of copper 
that induced me to adopt 4 for the atomic weight of copper; for 
if we represent the atom of copper by 8, all the salts of copper, 
without exception, will be bisalts, or will contain ,2 atoms of 
acid united to 1 atom of oxide.” This assertion appears to be 
of too sweeping a nature, unless the soluble salts only of copper 
be meant, and even then we question its accuracy. Among 
those which would consist of one atom of each of its constitu¬ 
ents are those which Dr. Thomson calls disalts, there are the 
disulphate, dicarbonate, verdigris, and probably also the insolu¬ 
ble muriate and nitrate. If, however, the fact were so, that all 
the salts of copper were insoluble except the bisalts, this cir¬ 
cumstance does not appear to be a sufficient cause for making 
so glaring an exception to the general rule, that when twp 
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oxides of a metal exist, the oxide which contains least oxygen is 
admitted to consist of one atom of each of its elements; and 
that which contains double, of two atoms of oxygen and one 
of base. By the method which Dr. Thomson has adopted, 
we have also the anomaly of a protoxide represented by a 
higher number than a peroxide. Thus while protoxide ot 
mercury is represented by 208, and the peroxide by 210, the 
protoxide of copper is 72, and the peroxide 40. . . 

It was oiir intention to have ofl’ered some observations respect¬ 
ing the number by which Dr. Thomson represents alumina, but 
we have extended this article to so considerable a length, that 
we have room only for one quotation more, and is that which 
forms the conclusion of Dr. Thomson’s work, respecting an 
empirical law of Berzelius. 

“ Before concluding these general observations,” observes 
Dr. T. “ I may say a few words respecting Berzelius’ la>v, that 
‘ in all salts the atoms of oxygen in the acid constitute a mnlti- 
jde by a whole number of the atoms of oxygen in the base.’ 
This law was founded upon the fust set of exact analyses of 
neutral salts which Berzelius made. Now, as neutral salts in 
general are combinations of an atom of a protoxide with an atom 
of an acid, it is obvious that the atoms of oxygen in the acid 
must in all such salts be multiples of the atom of oxygen in the 
base; because every whole number is a multiple of unity. Neu¬ 
tral salts, therefore, are not the kind of salts by means of which 
the precision of this supposed law can be put to the test. 

'' Even in the subsalts^ composed of 1 atom of acid united to 
2 atoms of base, it is obvious enough, that the law will hold 
whenever the acid combined with the base happens to contain 
2 or4, or any even number of atoms; because all even niimbcr.s 
are multiples of 2. Now, this is the case with the following 
acids: 

Phosphoric, Nitrous, Antimonic, Citric, 

Carbonic, Titanic, Manganesic, Saclactic, 

Boracic, Arsenious, Molybdous, Chromous, , 

Sulphurous, Selenic, Uranitic, 

Consequently, the law must hold good in all combinations of 

1 atom of these acids with 2 atoms of base. 

“ In the case of all those acids which contain only 1 atom of 
oxygen, all the subsalts composed of 1 atom of the acid united 
to 2 atoms of base, the law will also in some sort hold ; for the 
atoriis of the oxygen in such acids being 1, this number will 
always be a submultiple of 2, the number of atoms of oxygen in 

2 atoms of base. This is the case with the following acids: 

Silicic, * Hyposulphurous, 

Phosphorouis, . . Qxidt; of tellurium. , . 
New? Series^ vol. 
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It is only in the subsalts of acids containing an odd number of 
atoms of oxygen, that exceptions to the law can exist. It is to 
them, therefore, that we must have recourse when we wish to 
determine whether this empyrical law of Berzelius be founded 
in nature or not. Now, there are thirteen acids, the integrant 
particles of which contain an odd number of atoms of oxygen. 
The following table exhibits the names of these acids, together 
with the number of atoms of oxygen in each. 


Atom* of oxygen. 

Sulphuric acid.3 

Arsenic.3 

Chromic.. 3 

Molybdic.3 

Tungstic... 3 

Oxalic.3 

Formic.3 


Atoms of oxygen. 


Acetic acid. 

... 3 

Succinic. 

...3 

Benzoic. 

...3 

Nitric. 

... 5 

T artaric. 

... 5 

Hyposulpliuric .,. 

... 2'- 


Now, although the number of subsalts which I have examined 
is exceedingly small, because my object was not to investigate 
the truth of Berzelius’ law, but to determine the quantity of 
water of crystallization which jthe salts contain, yet there occur 
several which are inconsistent with Berzelius’ law. This is tho 
case, for example, with the disulphate of alumina, the atoms of 
oxygen in the base being 2, and those in the acid 3. The fol¬ 
lowing subsalts are precisely in the same predicament: 

Atoms of oxygen in base. Ditto in acid. 


13initrate of alumina.2 ’ 5 

Trisnitrate of alumina.3 .5 

Diprotarseniate of iron.2 3 

Dinitrate of lead.2 5 

Diacetate of lead.2 3 

Diacetate of copper (verdigris)..... 2 3 

Dinitrate of bismuth.2 5 


These examples comprehend not only nitric acid, which Berze¬ 
lius has recognised as an exception to his law; but likewise, 
sulphuric acid, arsenic acid, and acetic acid. 

“It would certainly be a most remar|j||^ble circumstance if 
2 atoms of any protoxide were incapable of combining with, I 
atom of any of the 13 acids in the preceding list. 1 have given 
seven examples of such combinations; and am persuaded that 
many more will be discovered whenever the attention of chemists 
is particularly turned to the subsalts. 

“ There is another kind of saline combination in which ex¬ 
ceptions to the law of Berzelius may also be looked for; I mean 
those salts which I have distinguished by the epithet sesquisalts 
or subsesquisalts. In the sesquisalts, 1.! atom of acid unite with 
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1 atom of base ; or, which comes to tlie same thing, 3 atoms of 
acid unite with 2 atoms of base. In the subsesqiiisalts, 1atom 
of the base unite with 1 atom of the acid; for example, the scs- 
fjuico/ntnbate of bai^tes is composed of 

3 atoms columbic acid, containing 3 atoms oxygen. 

2 atoms barytes 2 

TTcro we see, that the oxygen of the acid is not a multiple of that 
in the base. 

“ When the acid contains 2 atoms of oxygen, and the base 1 
atom, it is plain that the sesquisalts must all come under Berze¬ 
lius’ law ; because I ,! atom of acid will contain 3 atoms of oxy¬ 
gen, and 3 is, of course, a multiple of 1 ; but in acids containing 
I or 3 atoms of oxygen, the law of Berzelius cannot hold. 

With respect to the subsesquisalts they will all come under 
Berzelius’ law' when the acid luqipens to contain 3 atoms oxygen, 
and the base oidy 1 atom ; but they will deviate from it when¬ 
ever tlie acid contains 1 or 2 atoms ol oxygiui. 

Iqion llio whole, though tin; subsalls and scsquisalts have 
not been sulHciently investigated to enable us to decide upon 
the point with perl’ect certainty ; yet from what we do know, 
there appears sufllcicnt evidence that Berzelius’ rule cannot be 
considered as a genera! chemical law; and that we run the risk 
of falling into most egregious mistakes, if we make use of such 
a law' in calculating the atomic weight and chemical constitu¬ 
tion of the acids or bases. I pointed out some remarkable 
examples of this error when treating of uranium, to which it is 
merely necessary to refer the reader.” 

In concluding our remarks, we may observe, that we have 
freely expressed our differences of opinion with the author on 
certain subjects; to this we are sure he will not object, more 
especially as they are mostly matters of opinion, from which we 
have withheld our assent. His method of experimenting ap¬ 
pears to us liable to exception in very few cases; the work must 
form a part of every chemical library, and will be referred to as a 
standard by those who wish to acquire information us to the 
atomic weights of bodies, or a knowledge of the experimental 
means of ascertaining them. 
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Article XI. 

Proceedings of Philosophical Societies, 

LINNEAN SOCIETY. 

April 19.—The reading of the Rev. Messrs. R. Sheppard's 
and W. Whitear’s Catalogue of the Birds of Norfolk and Suf¬ 
folk was continued. 

Maj/ 3.—Prof. F. A. Bonelli, and Mons. C. S. Kunth, were 
elected to fill the two vacancies in the list of Foreign Members 
of the Society; and the reading of the Catalogue of Norfolk 
and Suffolk Birds was concluded. Annexed to this catalogue 
was a table of the times of migration of various birds, as observed 
at several places in the above counties during a series of years. 

Ma^ 24.—The Anniversary Meeting of the Society was held 
this day at one o’clock, Sir/. E. Smith, President, in the Chair; 
when the following members were chosen Officers and Council 
for the ensuing year. 

President .—Sir J. E. Smith, Knt. MD. FRS. 

Vice-Presidents. —Samuel, Lord Bishop of Carlisle, LLD. 
VPRS.; A. B. Lambert, Esq. FRS.; W. G. Maton, MD.FRS.; 
Edward, Lord Stanley, MP. FIIS. 

Secretary. —J. E. Bicheno, Esq. 

Assistant-Secreiari /.—Richard Taylor, Esq. MAS. 

Treasurer .—Edward Forster, Esq. FRS. 

Council .—Edward Barnard, Esq. FHS.; Robert Brown, Esq. 
FRS; II. T. Colebrookc, Esq. FRS.; Edward •Horne, Esq.; 
Charles Konig, FRS; Daniel Moore, Esq. FRS.; Rev. T. 
Rackett, MA. FRS.; and J. F. Stephens, Esq. 

The Society afterwards dined at the Freemasons’ Tavern, 
where the presence of Sir J.li. Smith, in improved health, added 
much to the enjoyment of the day. Addresses on subjects inte¬ 
resting to the cultivators of natural history were delivered by 
various members and other men of science: amongst others, by 
the venerable Bishop of Carlisle, Lord Stanley, the Rev. Dr. 
Fleming, and the respective Presidents of the Horticultural and 
Geological Societies. Numerous expressions of respect and 
cordial esteem were called forth towards the late Secretary of 
the Society, Alexander Mac Leay, Esq. FRS. on the occasion 
of his quitting this country for a time, to rjccupy the important 
station of Colonial Secretary in New South Wales. 

June 7.—Some communications were read from Lieut. J. H. 
Davies, and Charles Willcox, Esq. relative to a species of 
Mitylus, stated by them to be M. hidens, found in great quantity 
adhering to the bottom of his Majesty’s ship Wellesley, built at 
Bombay, and which has been lying in Portsmouth Harbour ever 
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since 1816. It seems to be quite naturalized there, and to pro¬ 
pagate abundantly. A paper was also read on the Crepitacula 
and Organs of Sound in Orthopterous Insects; and particularly 
in the Locusta camellifolia, a description of which is subjoined; 
by the Rev. Lansdown Guilding, BA. FLS. 

June 21.—^The following papers were read :—A Descriptive 
Catalogue of the Australian Birds in the Cabinet of the Linnean 
Society; by Thomas Horsfield, MD. FLS. and N. A. Vigors, 
Esq. FLS.: communicated by the Zoological Club of the Lin¬ 
nean Society. In the introductory remarks to this Catalogue, 
most of the species described in which are of great interest, the 
writers express their confident expectation that the deficiency 
of our knowledge of the habits of the birds of Australia will be 
in great measure supplied by the exertions of Mr. A. Mac Leay, 
during his future residence in that interesting country.—A 
Notice on a peculiar Property of a Species of Echinus ; by E.T. 
Bennett, FLS.: communicated by the Zoological Club. 

The Society then adjourned to the 1st of November next. 

(lEOLOOICAL SOCIETY, 

Mat/ 6 .—A paper was read, entitled “ A Brief Description of 
an extensive Hollow or Fissure, recently discovered at the Quar¬ 
ries near the Extremity of the Western Hoe, Plymouth; by the 
Rev. Richard llennah.” 

In this communication the author describes an extensive 
hollow or cave in the limestone rocks near Plymouth, in which 
no remarkable bones have yet been discovered, but in which 
stalactites are particularly abundant. Mr. Hennah offers some, 
remarks on the various causes and circumstances which have 
contributed to give to these stalactites their different shapes and 
compositions. 

A paper entitled On a Dyke of Serpentine cutting through 
Sandstone in the County of Forfar;” by Charles Lyell, Esq. 
Sec. GS. was read in part. ' 

Ma^ 20.—The reading of Mr. Lyelfs paper was concluded. 

In the former part of this paper, the rocks which are exposed 
on the left bank of the Carity, a small river in Forfarshire,'which 
descends from the mica-schist district of the Grampians into 
Strathmore, are described. The first of these is a claystone 
porphyry, next to it is a conglomerate containing quartz pebbles, 
and then strata of fine grained micaceous sandstone and shale, 
dipping to the south, and which are suddenly cut off at an angle 
by the serpentine. These strata of sandstone and shale form 
part of a great series which overlies the clay slate to which it 
immediately succeeds, and is older than the great conglomerate 
of the old red sandstone -which lies immediately upon it. The 
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serpentine is vertical and is well characterized. It contains in 
part veins of asbestos, and in parts diallage, and a large mass of 
hypersthene. 

On the other side of this dyke of serpentine, which is 90 yards 
thick, fine grained sandstone and conglomerate again appear 
and dip away from the serpentine towards the S. !Next to these 
a mass of serpentine is seen mixed with dolomite, and at its side 
altered sandstone and a conglomerate in which the quartz peb¬ 
bles are split and re-united by ferruginous matter. Lastly, at a 
short distance a dyke of greenstone parallel to the serpentine 
occurs tlanked on both sides by vertical masses of sandstone 
and conglomerate much altered and indurated, and charged with 
brown spar. 

Mr, Lyell next describes the rocks on the right bank of the 
river, which resemble those on the left with one exception, viz. 
that the great dyke of serpentine seems to be connected with the 
mass of (lolomitic serpentine, a thin bed of fine grained green¬ 
stone alone intervening, and the sandstone and conglomerate 
which appeared between them on the opposite side being 
absent. 

In conclusion the author traces this dyke of serpentine pursu¬ 
ing, its course in a direct line to the north-east and south-west of 
the locality in which it occurs on the Carity. It is found recur¬ 
ring at intervals for the space ol at least 14 miles froiii the bridge 
of Cortachie to Bamft’, near Alyth, in Perthshire. 

It is always iinconfonnable to the strata through w'hich it 
passes, and its course is never interrupted by any o.therrock. 

A notice was then read On the Serpentine of Predazzo 
by J. F. W. Herschell, Esq. Sec. KS. 

In this communication, the author mentions that at Canzocoli, 
near Predazzo, in the Tyrol, where a junction is seen of a gra- 
nitifonn sicnite with dolomite, a layer of serpentine is found to 
intervene betw^een the sienite and the dolomite. 

The dolomite dips at an angle of 50° or 00° beneath the 
sienite, and near the junction an alteration takes place in its 
mineralogical character; as it presents, instead of its usual 
liighly crystallized saccharine structure, a flaky and very talcosc 
appearance. The incumbent sienite is no less aflfected. Its 
grain is smaller, and it is intersected with innumerable veins 
parallel to the plane of junction of a white mealy substance, 
which partly dissolves with eflervescence, and partly gelatinizes 
with nitric acid. In the midst of this white substance occurs 
the thin lamina of serpentine, which is extremely well charac¬ 
terized. 

The whole of the transition from the sienite to the dolomite 
takes place within a thickness of about 18 inches or two feet. 
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A notice was read on Carbonate of Copper, occurring in the 
Magnesian Limestone at Newton Kyme, near Tadcaster; by, 
W, Marshall, Esq. MGS. 

The green carbonate of copper, found by the author in a large 
quarry of magnesian limestone near Tadcaster, runs through the 
limestone in thin veins dipping to the west; the dip of the lime¬ 
stone being in the same direction, but at a less angle. At Farn- 
hara, a small village two miles north-west of Knaresborough, which 
is also in the magnesian limestone, a considerable quantity of 
copper was formerly obtained, and these are the only two 
instances in which Mr. Marshall has heard of any of the ores of 
copper having been found in the magnesian limestone. 


Article XII. 

SCIENTIFIC NOTICES. 

Magnetism. 

1. Queries respecting Animal Magnetism. By a Correspondent, 
in a Letter to Mr. Children. 

MV DEAR SIR, Cambridge, July 18, 1825. 

Though many experiments, and some of them of very recenf 
date, have been made on tlie gymuotus electricus and other 
fishes having similar powers, yet I am not aware that it has as 
yet been ascertained whether, and to what extent, they may be 
possessed of electromagnetic properties. If this animal electri¬ 
city be similar to common electricity, it is to be exjiected that it 
will be capable of magnetising a needle inclosed in a spiral, 
but not of causing deviation in the galvanoscope 5 if it resemble 
galvanism, we may expect both eft'ects. From the experiments 
made by Mr. Cavendish in reference to the Raia Torpedo, it 
appears that its electricity was most nearly imitated by that of 
a large extent of coated surface charged to a very low intensity; 
that “ the quantity of electricity was extremely great,” and that 
“ it was gradually transferred from one side to the other,” I 
should, therefore, anticipate from the torpedo, magnetic action 
resembling that from galvanism ; and by analogy, similar efi'ects 
niay be expected from the Gymnotus electricus, Silurus electri¬ 
cus, Tetraodon electricus, and Trichiurus Indicus. 

Should any of your readers have the opportunity to resolve 
these questions, they will, I hope, consider them sufficiently 
interesting to deserve their attention. 

Believe me, my dear Sir, 

Very truly yours, J. C. 
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Zoology. 

2, On the Anatomical Difference between Helix Hortensis and 
H. 'Ntmoralis. By J. E. Gray, Esq. 

There has been a difference of opinion among the various 
English and Continental zoologists respecting the permanency 
of the distinction between Helix Ilortemis and //. Nemoralis, 
which certainly at first sight appear very distinct, both on 
account of the small size, thinness, and more polished surface, 
as well as the white lip of Helix Hortensis ; but no one has yet 
taken any notice that there exists a difference in the form of 
that part of the generative organs of the shell called visicula 
multijida by Cuvier in his dissection of Helix Fomatia : in one 
(H. Nemoralis) it is much more lobed than in the other; Cuvier’s 
name for this organ is bad, as in several of the Helices it is 
singly-forked, in others doubly-forked, and rarely many cut. 

This variety existing in the several organs is curious, as I am 
informed by a friend, whose experiments I hope will be shortly 
published, that the two species will breed together. Pioret 
■aerhaps had the knowledge of this fact when he named tho 
^rown mouth (variety of Helix. Nemoralis) as a species, with 
the name of H. Ifi/brida. 

3. On Siren Lacertina. 

Rusconi having observed that the lungs of the Siren Lacertina 
were extended to the end of the abdomen, and that these organs 
only did so in the larva of the salamander, used this fact as an 
argument that the Siren was only a larva ; but M'r. Grauenhorst 
has weakened the position by observing that the lungs of the 
perfect salamander are sometimes similarly extended.—(im, 
1824, 673.) 

4. On the Animal of Argonaut a. 

It has been a matter of considerable dispute amongst the 
modern zoologists to know if the animal usually found in the 
Faper ISautilns described by Aristotle and Pliny, was the real 
former of the shell, or only a parasitical inhabitant similar to 
the soldier crab, vkc. Dr. Leach, Mr. Say, and M. Blainville 
were of the latter opinion, apparent with great reason, Cuvier 
and Dumerii combated their opinions; and lately Baron 
Ferimac, M. Runzani, and the celebrated Sicilian naturalist, 
Foli, has suj)ported the opinion of the latter authors. The 
strongest fact brought forward in the support of their position, 
is that both Mr. Duvernoy and Poli have discovered the exist* 
ence of the shell on the embryo found in the eggs attached to 
the animals, which are said to be the true inhabitants of the 
shell. Sir E. Home in his paper (in the Fhil. Trans.) appears 
to refer to the observations of the former, when he observes, 
that the yolk must have been mistaken for the shell. 
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Poll agrees with Aristotle and Dr. Leach that the animal has 
no muscular attachment to the shell; which was the chief 
argument used by the latter, that it was not its real builder, and 
indeed the latter, on the authority of the late Mr. Cranch, states 
that they sometimes swim about without their shells, and evert 
exchange them for others. The fact with regard to the egg 
requires to be verified. Would it not be a fit subject for the pencil 
ofBauer? 

The want of the muscular attachment of the animal to the 
shell is an anomaly amongst Mollusca, as is also a truly e^tternal 
and celled shell amongst Cephalissodes. Indeed the form and 
structure of the shell gives reason to believe that its former is 
more nearly allied to the genera Carimria oxid Firola. —J. E. G. 

5. On the Animal of Cal^ptraa. 

Messrs. Deshayes, (Annals Hci. Nat.) and Deslonchamps, 
(Rev. Encycl.) have lately examined the animal of the genus 
Calyptraa of Lanark, (Patella China noistain) and found it very 
similar to that of the genus Crepadula dissected by Cuvier;' 
indeed it only differs slightly in the position of the gills and 
abdominal viscera caused by the more orbicular form of the 
shell. Their account agrees with the dissection I made three 
years ago, and proves that the two above-named genera are 
exceedingly allied. 

6 . 0/1 the Genus Plagiostorna. 

M. De France has lately divided the genus of Plagiostorna 
as established by Mr. Sowcrby into two genera. The first, for 
those species found in the chalk (as P. spinosa and P. Hoperi, 
5ow.) which he conceived to be allied to Terebratula; he has 
given the name of Pachyta with the following characters : shell 
bivalve, regular; hinge, toothless; the cardinal edge of one valve 
straight; of the other deeply cut with a triangular sinus, for 
the passage of the tendenous pedicle. Secondly, for those 
found in the more ancient strata he keeps the name Plagiostorna, 
and gives for the genus the following character; shelf bivalve, 
inequilateral, slightly eared; cardinal edge, transverse, straight, 
umbones rather distant. Hinge toothless, with a conical liga¬ 
ment cavity situated under the umbones. These shells are 
usually very thin, and M. De France considers them to have 
lived in the glush of the sea-shore, as they are usually filled 
with a fine paste; the genus appears to be allied to Lima, and 
consequently to the Family Pectenidce. —J. E. G. 

7, On Fossil Elks. 

Dr. Hilbert has given two interesting papers on the Fossil 
Elk discovered in the marsh pits of the Isle of Man ; in which 
he attempts to prove that the bones are post diluvian, and 
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ih?ct these aaim^s mostly died by a natural death; and that one 
of the chief reasons of their extermination is the gradually fill¬ 
ing up the lakes they formerly inhabited. He is ap:)arently not 
aware that the Ima Elk had twice before been cescribed as 
distinct from the common one, under the name of Cernus gigan- 
iem by Bluraenbach, and C.HiOeniicushy Desmarest; as he pro¬ 
posed to designate that species, which he considers distinct 
from the Isle of Man one, under the name of C. Eurj/ceros, 
thinking it may be the Euryceros of Appian, 

If the Manse Elk should be distinct from the Irish species, 
it ought to have a new specific name. 

8 . Fossil Crocodile from Whitby, 

The Rev. Mr. G. Young has given a description of a specimen 
of crocodile found in the alum shale in the neighbourhood of 
Whitby, by Mr. Brown Marshal, which was purchased by the 
Whitby Literary and Philosophical Society. 

The length of the animal, which is a species of Gavial, is 
14 feetC inches following the curvature of the spine, but when it 
was alive it must have been more than 18 feet long. 

A head of the same species has been figured as an Ichyosaurus 
in the Geological Survey of the Yorkshire Coast, p, l(j, f, 2.— 
(Edin. Phil. Jour. 1825. 7G.) 

Miscellaiseous. 

i). Mr. Hcrapath on the Author of an Erroneous Solution of 
, 4’’' J-’ = 

(To the Editors of the Annals of Philosophy.) 

GENTLEMEN, • Cranford, July 16, 1825. 

In your Annals for November, 1824, p. 323,1 have mentioned 
Mr. llerschell as the author of an erroneous solution of 

4” X = a:, 

extracted from Mr. Babbage’s paper, Philos. Transac. 1815. I 
came to this conclusion from Mr. B.’s observations in the 9th 
and 10th problems of his paper, and an allusion with Mr. Her- 
schell’s name in the 19th problem. Having, however, received 
a letter from Mr. Herschell in which he informs me that he is 
not the author, I beg you will have the goodness to say so in 
your next. I am. Gentlemen, your humble servant, 

J. Herapath. 

10. Luminous Snow Storm on Lochawe. 

Towards the latter end of March, in the year 1813, a shower 
of snow fell on Lochawe, in Argyleshire, which alarmed or asto¬ 
nished those by whom it was witnessed, accordingly as they were 
influenced by curiosity or superstition. Some gentlemen who 
bad crossed the lake jn the woriting, li^d a good opporturiity of 
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marking the pliaenomenon. All had been calmly beautiful dur¬ 
ing the day, and they were returning homewards from Ben 
Cruachan when, the sky becoming suddenly gloomy, they rowed 
more smartly towards the shore in order to avoid the threatened 
storm. Ill a few minutes, however, they were overtaken by a 
shower of snow; and immediately after, the lake, which was of 
glassy smoothnes.s, with their boat, clothes, and all around, pre¬ 
sented a luminous surface, forming one huge sheet of fire. Kor 
were the exposed parts of their bodies singular in this respect, 
for to the eye they all seemed to burn, although without any 
feeling even of warmth. When they applied their hands to any 
of the melting snow, the luminous substance adhered to them as 
well as tlui moisture, and this property was not lost by the snow 
lor twelve or fifteen minutes. The evening became again mild 
and calm, but lowering and very dark. The natives had not 
witnessed any similar appearance b(;fore; and many of them 
beli<wed it the loreruiiner of some dire calamity that was to 
belal their mountain land. Rev. Colin Smith. —(Edin. Phil. 
Jour.) 

11. Mr. Mackintosh's Process for rendering impervious to Water 
and Air oH Kinds of Cloths; aho Leather and Paper, 6;c, 

Tins very valuable process, which we owe to the ingenuity of 
our countryman Mr. Charles Mackintosh, consists injoining the 
surfaces of two pieces of cloth by a Hcxible varnish, made of 
caoutchotic dissohaid in the naptha obtained from the distillation 
of ct)al. The caoutchouc, after being cut into thin shreds, is 
steeped in tlie varnish ci)mposed of twelve ounces of caoutchouc 
to one wine-gla^s full of the oil. Heat may be applied, and the 
thick varnish )niist be strained through a sieve of wire or horse¬ 
hair. 'file cloth is stretched on a frame, and then covered by 
means of a In usli with a coat of the elastic varnish. Wlicn the 
vaniisli lias become sticky, another piece of similar clotli, simi¬ 
larly varnished, is laid upon the first, the surfaces being placed 
face to face ; and to promote the adhesion, they are pressed 
between a pair of plain rollers, and then dried in a warm room. 
This clotli, of wliiidi we have now several very fine specimens 
before us, besides being used for outer ganneuts to keep off rain, 
will be found highly useful for various purposes in the arts and 
sciences.—(Edin. Jour, of Science.) 
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Article XIII. 

NEW SCIENTIFIC BOOKS. 


PREPARINa FOR PUBLICATION. 

A Treatise on Volcanoes, and their Connexion with the History of 
the Globe. By G. P. Scrope. 8vo. 

A Course of Studies in Plane Geometry. By T. S. Davies, Private 
Teacher of Mathematics, Bristol. 

Materia Indica, or some Account of those Articles which are 
employed by the Hindoos and other Eastern Nations, in their Medi¬ 
cine, Arts, Agriculture, and Horticulture. By Whitelaw Ainslie, 
MD. MKAS. late of the Medical Staff of Southern India. 8vo. 

JUST PUBLISHED. 

An Historical and Descriptive Narrative of Twenty Years’ Residence 
in South America; containing Travels in Arauco, Chile, Peru, and 
Columbia; with an Account of the Revolution. By W. B. Stevenson. 
3 vols. 8vo. 2/. 

Practical Remarks upon Indigestion, particularly as connected with 
Bilious and Nervous Affections of the-Head, &c. Illustrated by Cases. 
By John Howship, MRCS. &c. 8vo. 7s. 

Rennie on Gout, 8vo. 5s. 6d. 

Welbaiik on Syphilis. 8vo. 7s. Gd. 

The Theory and Practice of Warming and Ventilating Public Build¬ 
ings, &c. 20 Plates. 8vo. 18s, 

Lynn’s Nautical Tables. Royal 8vo. 2/. 2s. 


Article XIV. 

NEW PATENTS. 

J. Fox, Plymouth, Devonshire, rectifying distiller, for an improved 
safe to be used in the distillation of ardent spirits.—May 14. 

C. Macintosh, Crossbasket, Scotland, for a new process for making 
steel.—May 14. 

J. Badams, Ashted, near Birmingham, chemist, for a new method of 
extracting certain metals from their ores, and purifying certain metals. 
—May 18. 

I. Revierc, Oxford-street, gunmaker, for an improved construction, 
arrangement, and simplification of the machinery by which guns, pis¬ 
tols, and other fire-arms are discharged.—May 20. 

W. H. James, Coburg-place, Winson-green, near Birmingham, engi¬ 
neer, for certain improvements in apparatus for diving under water, 
and which apparatus is also applicable to other purposes.—May 31. 

J. H. Sadler, Hoxton, Middlesex, machinist, for an improved power 
loom for the weaving of silk, cotton, linen, wool, flax, and hemp, and 
mixtures thereof.—May 31. 

J. F. Ledsam, merchant, and B. Cook} brass-founder, both of Bir* 
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mingham, for improvements in the production and purification of coal 
gas.—May 31, 

J. Crowder, New Radford, Nottingham, lace net manufacturer, for 
improvements on the Puslew bobbin net machine.—May 31. 

J. vlipsdin, Leeds, bricklayer, for a method of making lime.— 
June 7. 

C. Powell, Rockficld, Monmouthshire, for an improved blowing 
machine.—June 6. 

A. Bernon, Leicester-squarc, merchant, for improvements in ful¬ 
ling mills, or machinery for fulling and washing woollen cloths, or 
such other fabrics as may require the process of fulling.—June 7. 

M. Poole, Lincoln’s Inn, for the preparation of certain substances 
for making candles, including a wick peculiarly constructed for that 
purpose.—June 9. 

J. Burridge, Nelson-square, Blackfriars-road, merchant, for improve* 
ments in bricks, houses, or other materials, and for the better ventila¬ 
tion of houses and other buildings.—June 9, 

J. Lindsay, of the island of Herme, near Guernsey, for improve¬ 
ments in the construction of horse and carriage ways of streets, turn* 
pike and other roads, and an improvement or addition to wheels to be 
used thereon.—June 14. 

W, H. James, Coburg-place, Winson-green, Birmingham, engineer, 
for improvements in the construction of boilers for steam-engines.— 
June 14. 

J. Downton, Blackwall, shipwright, for improvements in water 
closets.—June 18. 

W. Mason, Castle-street, East, Oxford-street, axletrec manufacturer, 
for improvements on axletrees.—June 18. 

C. Phillips, Upnor, Kent, for improvements in the construction of a 
ship’s compass.—June 18. 

G. Atkins, Drury-lane, and Henry Marriott, Fleet-street, iron¬ 
monger, for improvements on, and auditions to, stoves or grates.— 
-“June 18. 

E. Jordan, Norwich, engineer, for a new mode of obtaining power 
applicable to machinery of different descriptions.—June 18. 

J. Thompson, Vincent-square, Westminster, and the London Steel 
Works, Thames Bank, Chelsea, and John Barr, Halesowen, Birming¬ 
ham, engineer, for improvements in producing steam applicable to 
Steam-engines, or other purposes.—June 21. 

T. Northington, the younger, and J. Mulliner, both of Manchester, 
small-ware manufacturers, for improvements in the loom, or machine, 
used for the purpose of weaving or manufacturing of tape, and such 
other articles to which the said loom, or machine, n^y be applicable. 
—June 21. 

Ross Corbett, Glasgow, merchant, for a new step, or steps, to ascend 
and descend from coaches, and other carriages.—June 21. 

P. Brookes, Shelton, in the Potterie.s, Staffordshire, engraver, for 
improvements in the preparation of a certain composition, and thq 
application thereof, to the making of dies, moulds, or matrices, smooth 
surfaces, and various other usqful articles.—June 21. 

J. F. Smith, Dunston Hall, Chesterfield, for improvements in ma¬ 
chinery for drawing, roving, spinning, abd doubling cottOD) wool, (tnd 
other fibrous substances,'—Juno 21. 
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J, J. Saintmare, Belmont Distillery, Wandsworth Boad) Surrey, 
distiller, for improvements in distilling.—June 28. 

D. Redmund, Old-street Road, Middlesex, engineer, for improve¬ 
ments in building ships, houses, &c.-—June 28. 

G. Thompson, Wolverhampton, for improvements in the construction 
of saddles.—June 28. 

J. lleathcoat, Tiverton, lace-manufacturer, for improvements in 
manufacturing thrown silk.—.July 6. 

W. lleycock, cloth-manufacturer, Leeds, for improvements in ma¬ 
chinery for dressing cloth.—.July 8. 

J. Biddle, Dormington, Salop, glass manufacturer, for his machinery 
for making, repairing, and cleansing roads and paths, &c.—July 8. 

Lieut. Molyneux Shieldham, Brampton Hall, Wrangford, Suffolk, 
for improvements in setting, working, reefing, and furling the sails of 
vessels.—July 8. 

W. Furnival and .J. Craig, both of Anderton, Cheshire, salt-manu¬ 
facturers, for improvements in the manufacturing of salt.—July 8. 

J. Day and S. Hall, Nottingham, lace-manufacturers, for their 
improvement on a pusher twist or bobbin-net machine.—July 8. 

■ W. Hancock, King-street, Northarapton-square, Middlesex, for 
improvements in the making of pipes for the passage of fluiils.— 
July 16. 

- W. and II. Hurst, Leeds, for improvements in scribbling and card¬ 
ing sheep’s wool.—July 16. 

. Hi Hurst, manufacturer, and G. Bradley, machine-maker, both of 
Leeds, for improvements in looms for woollen cloths.—July 16. 

. T. W. Stansfeld, merchant, W. Prichard, civil engineer, * and 
S. Wilkinson, merchant, Leeds, for improvements in looms and in tho 
implements connected therewith.—July 16. 

T. Saddler, Devi/es, for improvements in collars for horses and 
other animals.—July 16. 

■ M. 1. Brunei, Bridge-street, Blackfriars, for mechanical arrange¬ 
ments for obtaining powers from fluids, and for applying the same to 
various useful purposes.—July 16. 

T. Sitlinton, Stanley Mills, engineer, for improvements in machinery 
for shearing or cropping woollen or other cloths.—July 16. 

J. Farcy, Lincolu’s-inn Fields, civil engineer, for improvements in 
lamps.—July 16. 

T. R. Williams, New Norfolk-street, Strand, for an improved lancet. 
r-.Tuly 16. 

Lieut. T. Cook, Upper Sussex-place, Kent Road, for improvements 
in the construction of carriages and harness for the greater safety of 
personsriding.—J^uly 16. 

J. Cheseborough, dyer, Manchester, for a method of conducting to 
and winding upon spools, or bobbins, rovings of cotton, flax, wool, or 
other flbrous substances.—July 16. 

W. Hirst, and J. Carter, cotton spinner, Leeds, for an apparatus for 
giving a new motion to mules or billies.—^uly 16. 

J. P. De la Fons, George-street, Hanover-square, dentist, for im¬ 
provements in extracting and fixing teeth.—July 16. 

J. Downton, Blackwall, Middlesex, shipwright, for improvements in 
machines OK pumps.—July 19. 
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Article XV. 

METEOROLOGICAL TABLE. 


Barometeh. Thermometer. 


1825. Wind. 

Max. 

Min. 

5Iax. 

Min. 

Evap. 

Raul. 

6th Mon. 
June 1 S 

W 

30-49 

30-21 

72 

50 


09 

QS 

W 

30-21 

29-89 

68 

54 

— 

— 

3N 

W 

29‘89 

29-74 

62 

50 

*—• 

05 

4S 

w 

29-74 

29-60 

65 

43 

— 

15 

5N 

w 

30-12 

29-60 

55 

38 

— 

— 

b’N 

w 

30-12 

30-04 

64 

52 

•86 


7S 

w 

30-11 

30-03 

71 

51 

— 


8S 

w 

30-21 

30-11 

75 

49 

— 


9S 

w 

30-40 

30-21 

75 

45 

— 


10 W 

30-40 

30-36 

79 

46 

-79 


11 

E 

30-36 

30-29 

81 

44 

— 


12 

E 

30-29 

30-27 

84 

48 

— , 


13N 

E 

30-40 

30-27 

81 

49 

— 


UN 

E 

30-43 

30-40 

80 

48 

•88 


15N 

E 

30-40 

30-32 

82 

43 

— 


l6N 

E 

30-32 

30-29 

85 

45 

— 


17N 

E 

30-33 

30 31 

73 

38 

— 


18 N 

E 

30-32 

30-20 

75 

39 

— 


0 ) 

S 

30-20 

29-93 

77 

40 

— 


20 N 

W 

30-02 

2993 

67 

37 

•74 

07 

21 N 

E 

30-19 

30-02 

62 

35 

— 


22 N 

W 

30-24 

30-19 

74 

42 

— 


23 N 

W 

30-23 

30-15 

75 

42 

— 


24 S 

W 

30-15 

29*96 

75 

44 

— 


25 S 

E 

29-93 

29-87 

77 

47 

-98 

05 

26 S 

W 

29-94 

29-93 

70 

44 

— 

03 

27 S 

\v 

29-94 

29-93 

72 

50 

— 

08 

28 S 

w 

29-93 

29*86 

74 

52 

— 

08 

29 N 

w 

29-88 

29-87 

73 

54 

— 

02 

30 N 

w 

2990 

29-88 

72 

55 

— 

06 



30-49 

29'60 

85 

35 

4-25 

•68 


The observations in each line of the table apply to a period of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the first column. A dash denotes that 
the result is included in the next foJJcwing observation. 
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REMARKS. 


sixth Month. —1. Fine. 2. Fine, with occasional clouds 3. Fine. 4. Rainy. 
5. Showery. 6, 7, Fine. 8. Cloudy. 9—19, Fine. 20. Cloudy; showers. 
21—94. Fine. 25. Showery. 26. Fine: showery. 27. Fine, with slight showers. 
28. Showery. 29. Cloudy. 30. Showery! 


RESULTS. 


Winds; NE, 7; E, 2} SE, 1; S, 1; SW, 10; VF, 1; NW, S. 


Barometer: Mean height 

For the month.. 30-112 inches 

Thermometer: Mean height 

For the month.....59-516® 

Evaporation...4*25 in. 

Rain.........0*63 


Laboratoryf Strat/ordf Seventh Month, 26, 1825. 


R. HOWARD. 







ANNALS 


OP 

PHILOSOPHY. 


SEPTEMBER, 18a5, 


Article I. 

On Navnrimprovement. By Col. Bcaiifoy, FRS. 

(To the Editors of the Anna/s of Pliilosaphi/.) 

GENTLEMEN, Jittsfiey Jleat/i, near Stanmorc, j4vg.\, 1825. 

The buildin" of three experimental vessels for the improve¬ 
ment of naval architecture having excited much attention in the 
public mind, not only lioin the peculiarly interesting nature of 
the science under inquiry, but from the professional abilities of 
the different projectors, the individual success of each ship has 
been observed with an anxiety commensurate with the import¬ 
ance of the object in view. 

If, notwithstanding the skill of the constructors, neither of 
these men of war showed decided superiority in sailing, the 
failure must be attributed to our ignorance of the resistance 
bodies meet with when opposed to the impulse of water. Our 
knowledge of this branch of physics is nearly as limited as our 
acquaintance with the laws which govern the motion of the 
fixed stars; but here the parallel must end : the accumulated 
industry of ages alone will probably detect the cause which 
produces change of place amongst these heavenly bodies, 
whereas the advancement of hydrodynamics is within the influence 
of the ])resent generation. 

If strength, durability, and efficiency, be all that is required 
in our floating fortresses, these characteristics have already 
been combined by the talent of Sir Robert Seppings. 

It appears that much uncertainty existed in the sailing of the 
experimental vessels : sometimes one had the advantage, some¬ 
times another; the distinction resting mainly on the quantity 
and stowage of the ballast, alterations in the masts, yards, See. 
The requisiteness of these changes is a proof that the highest 
genius is incapable of correctly anticipating either the qualities 
or the sailing powers of a’ship prior to her going to sea. 

New Series, vol. x. M 
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One great point has been gained by building these vessels, 
in showing that tlie synthetical process is inadequate to obtain 
the end in view. Is it not similar to a chciuist who, desiring 
to analyse metals, of which some were known and others 
unknown, lirst mixed them altogether, and then, after great 
pains, labour, and expence, discovered the impossibility of 
arriving at any accurate conclusion in regard to their respective 
properties ; wliereas had he, in the first instance, separately 
examined each, the result would have proved less fatiguing, less 
costly, and more satisfactory f In all complex cases, scientific, 
or me(dianical, the most easy and natural way for well under¬ 
standing the subject is to resolve it into the component parts. 

In the construction of ships, the great and leading features 
are stability and fast sailing; the theory of Ihe Hunier is sufli- 
ciently known, but our acquaintance with the resistance of non- 
elastic fluids may be termed yet in its infancy. The abh;st 
builder is at present ignorant of the curves best adapted for 
dividing the water; and working thus in the dark, it is no won¬ 
der that the aggregate of slow sailers so far exceeds those tliat 
are fast. 

If it be deemed desirable to persevere in building experimental 
vessels, the plan proposed in the Aiina/s of Philo^opki/, for Oct. 
1817, may not be unworthy of notice. 

The importance of discovering the curve of least resistance is 
not confined alone to vessels moved by the power of wind. 
Constructors of steam boats arc deeply interested in the fact. 
If a packet with an engine of forty horse power be driven nine 
knots in an hour, it will reqiiire an eft'ort of nearly sixty-one 
horses to increase the speed to ten. Could this additional mile 
be gained by giving the hull a more advantageous form for cleav¬ 
ing the water, many substantial benefits would accrue. The 
original cost of the engine would be lowered from the inferior 
size required, expenditure in fuel and stowage would be saved, 
and less risk incurred of the melting of the grate bars. In short, 
from the waterman who plies upon the Thames to the captain 
commanding the largest ship in the British navy, all are inte¬ 
rested in finding the solid of least resistance ; the first by dimi¬ 
nishing the labour of the oar, and the latter by out-sailing, 
coming up with, and capturing the enemy’s ship. 

Ships have been aptly compared to bridges connecting the 
whole world together; a slow sailing vessel, therefore, is a 
bridge longer than necessary. It is not im])robable that the 
Carthaginian and Roman builders surpassed the moderns in the 
form they gave their men of war for cleaving the water, because, 
being frequently impelled by oars, to lighten the fatigue of the 
rowers, must have been a matter of the greatest moment. 

It is highly gratifying to observe the pleasure that several 
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of the nobility and {gentry take in maritime concerns. The 
Royal Yacht Club, by builaiiig- vessels, and bestowing prizes on 
tile best sailers, enjoy the patriotic and praiseworthy conscious¬ 
ness that money so expended encourages some of the most 
useful classes ol society, and creates a spirit of emulation among 
the different branches of artificers connected with nautical 
affairs. This institution, by introducing for trial new and expen¬ 
sive machinery, is capable of performing services which few 
individuals could undertake; and it is submitted for the consi¬ 
deration of the body whether considerable improvement in the 
sciciice of sailing might not result from the following experi¬ 
ments. 

Lug sails are usually thought preferable to others in turning 
to windward, and such as are taunt and narrow are deemed 
more eifoctive than those that are low and square; but this 
phrase of taunt and narrow is extremely indefinite. In the first 
instance it is proposed that a vessel rigged as a lugger shall sail 
with others, and most likely one amongst them will be found 
either a company keeper, or whose rate is nearly on a par. In 
the next place, let canvass be taken from the breadth of the 
sails and added to the hoist, and a second comparison made ; 
thus subjecting the sails to repeated alterations and trials, until 
tile maximum of the length to the breadth be obtained. This 
fact established, the next suggestion is to convert the lugger 
into a cutter, observing the necessary precaution that the main¬ 
sail, foresail, and jib, expose the same surface to the action of 
the wind, as the sails of the lugger. The third trial consists in 
changing the same vessel into a schooner, scrupulous regard 
being [)aid that the quantity of sail is equal in the three cases, 
and that no variation in the weight, quantity, or stowage of the 
ballast be permitted cither in tlie boat of comparison, or experi¬ 
mental vessel. 

Rigid adherence to these points is essential to the success of 
the experiments, inasmuch as it is the action of sails, and not 
tile best trim of the hull, which forms the object of the present 
iin|uiry. A vessel of size is for several reasons desirable; one of 
14 feet beam, and 57 on deck, might prove sufficiently large; but 
the beams of the deck should be so disposed as to require no 
removal in the subsequent alterations of the masts for the various 
modes of rigging. It is also recommended that the body be 
clenclier built; vessels so constructed generally excel in sailing 
such as are carvel made, and this superiority will obtain so long 
as the resistance of water to curved lines shall be involved in 
obscurity. 

It is somewhat paradoxical that constructors of boats for con¬ 
traband trade should possess such decided advantage over the 
builders employed by the revenue as to call forth an Act of 

M 2 
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Parliament regulating the extent and the fixing of the bowsprit, 
and limiting the proportions which the breadth of a vessel must 
bear to its length. Such legislative interference is detrimental 
to science: experience teaches us that attempts to run goods 
will continue so long as high duties create the temptation ; and 
the boat restrictions, instead of mitigating the evil, have but 
caused the removal of the capital and skill of the constructors 
from our own coasts to those of Holland. If a smuggler buildalug- 
ger 13 feet beam, 96 from stem to stern, and the bowsprit 60 feet 
long, why not launch a custom vessel of 100 feet in length: the 
smuggler, if chased, would use his best endeavours to escape; the 
revenue officer, actuated by duty and stimulated by hope, would 
exert his utmost to make a seizure, and the relative success of 
either party would soon determine the most effective limits of 
length to breadth. 

Let not these remarks be misconstrued into an advocation of 
illicit trade. Taxes must be raised, and consequently any per¬ 
son who by smuggling evades paying his individual share, com¬ 
mits a fraud on the rest of tlie community by binding on others 
the obligation of his own debts. My sole wish is that naval 
science may not be injured by legal enactments. On the same 
principle that laws are made for building and fitting of vessels, 
why should not others pass, restricting residents on the coast 
suspected of contraband addictions to the services of none but 
lame horses; whereas all sucii as are fleet shall be devoted to the 
use of those engaged in the collection of the reyenuc. 

1 remain, Gentlemen, your obliged 

Mark 'Beaufoy. 


Article II. 

Explanation of the Theory of the Barometrical Measurement of 
Heights. By Mr. Nixon. 

(^Concluded from p. 96.) 

Calculation hy Logarithms, 

We have seen that when the diferences of the pressures sus¬ 
tained at the summit and base of the strata of an atmosphere of 
dry air are the same, the weights of those strata will be equal, 
and their heights, granting them to be so thin as to be sensibly 
of uniform density, will be reciprocally as the pressures they 
support; consequently as the dinerence of the logarithm of any 
given number and that of another, greater by an indefinitely 
small quantity, compared to the logarithmic difference of any 
other given number, and one greater by the same difference will 
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be reciprocally as the two given numbers,* it is evident that the 
natural numbers of a table of common logarithms will represent 
the pressures [or heights of the barometer, and the difference of 
their corresponding logarithms, the difference of level, or altitude 
of the strata (or stations), possib/i/ in feet, but at all events in 
some constant ratio of the scale of the barometer. 

We have demonstrated that when the pressures, as we ascend 
a series of stations, are observed to diminish in geometrical 
progression, the difference of level of the stations will be equal; 
and we shall fiiid that if we affix to a scries of numbers in 
geometrical progression their corresponding logarithms, then 
will the differences of the latter continue equal; thus confirming 
the propriety of substituting logarithms in our calculations, for 
the more tedious and less accurate method made use of in the 
first instance. 

Example. 


Logarithm of 32 = 1*5051500 

16 = 1*2041200 

Differences. 

*3010300 

8 = 0*9030900 

•3010300 

4 = 0*6020600 

*3010300 

2 = 0*3010300 

*3010300 

1 sr 0*0000000 

•3010300 


The vertical height of a stratum of dry air of the temperature 
of 32° F. intercepted by the pressures of 43*42945 inches, and 
43*42946 inches, is equal to *0060095 foot; but as the logarith¬ 
mic difference of the pressures is only *0000001, we must multi¬ 
ply the difference of the logarithms of the heights of the baro¬ 
meter at the two stations by 60095, and the product will be 
equal to their difference of level in feet. 

Example. 

Lower barometer 30*5 in. Log. 1*4842998 
Upper barometer 15*5 1*1903317 

Difference 0*2939681 x 60095= 176GG ft. 

When the mean temperature differs from 32°, we must alter 
the multiplier of the logarithmic differences (termed the constant 
coefficient) in the ratio of the variation of the volume of the air; 
or we may multiply the altitude at 32° by the difference of that 
temperature and the mean of the detached thermometers, and 

Log. of 15*00 . 1*176()913 Log. of 30*00 . 1*477!‘213 

15*01 . 1*1763807 3001 . l*-m*.i660 

Differences 00 01 0 *00028 | Diff. 00*01 . 0*0001447 

Hence 2894 is to 1441 ia tlie inyewe ratio of 15 to 30, 
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dividing the product by 480, add or subtract the quotient accord¬ 
ing as the mean temperature is above or below 32°. 

In order to introduce the correction for the diminished speci¬ 
fic gravity of tlie quicksilver in the vertical line, we must 

augment the constant coefficient or to G024G, and call the 

dilatation of air per degree. 

The indices of the logarithmic differences being sometimes 
negative as well as affirmative, it will be advisable to disregard 
tliem altogether, considering the tabular logarithms of tlie pres¬ 
sures as decimals. 




Cuuslniction of I he liarometer. 

The syphon barom(!tcr consists of a glass tube bent in tlie form 
of an inverted sy|)lion, filled with very pure mer¬ 
cury frei;d from air by carefully boiling it when 
in the tubc.'’^ Pmcli brancli being lurnished with 
a scale of inches having their zeros coinciding in 
level, the difference of the observed lieights of ! 

the summits of the (perpendicular) mercurial ^ 
columns will be equal to the height of the baro¬ 
meter or pressure of the atmosphere, in order 
to dispense with the shorter scale, the index of ^ 

the longer branch is so constructed us to slide 
down to the level of, and extend horizontally to ~ ’’ 

the summit of the mercury in the other branch. 

In some barometers the zero of the scale is placed 
anywhere above the shorter leg as at //, and the 
inches are numbered upwards and downwards 
so that the sntni of the two measurements, instead of their differ¬ 
ence, exhibits tiie pressure. Au augmeiitatiou in the pressure 
of the atmosphere having taken place, a depression of the mer¬ 
cury in the shorter branch, and an equal elevation in the longer 
one, of half the quantity of the variation restore the equilibrium 
of pressure. To obviate the trouble of measuring the difference 
of level of the two columns, the shorter one only has been pro¬ 
vided with a scale, having the half inches numbered as whoh; 
inches;—a method which renders it impossible to make a proper 
correction for the variation of temperature of the mercury. (Wo 
might impiire why the syphon itself, being laterally conlined 
vvitliin cylindrical rings, might not be laised or depressed by 
means of a screw fixed below v/, so that the summit of the 
shorter column iniglit always coincide in level with the zero of 
the scale fixed at i) 

The following methods have been resorted to with a view to 
render the instrument portable. 1. The two branches being 

• It has been j)ropobed as an improvement to fill the tube in a vacuum. 
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connected by means of a little apparatus furnished with a cock, 
the whole of the mercury may be confined within the longer 
branch. 2. The two branches being fixed within a leathern bag 
containing mercury, a stopper is inserted in the shorter branch, 
and the mercury mrced to the summit of the interior of both 
branches by means of a screw pressing against the bag. The 
screw serves further to bring the shorter column of mercury, 
under every variety of pressure, to the zero of the scale, o. The 
syphon being filled with mercury in the usual manner, the 
shorter branch is hermetically closed, and a capillary opening 
made a little above z to admit the atmospheric air, but too small 
to jjermit the mercury to escape. To break the force of the 
sliocks to which the instrument may bo exj)osed, the longer 
tube is bent out of a straight line, or both branches arc con¬ 
tracted in bore somewhere near the summit. 

if we fill a number of strait glass tubes of dift’erent interior 
diameters with mercury, and immerse them (inverted) in a basin 
of the same fluid placed in a vacuum, it will be observed that 
the mercury within the tubes will descend below the level of the 
fiuid in the basin; the depression being most considerabhi within 
the tube having the smallest bore. The atmospheric air being 
admitted to press on the mercury in the basin, it will be found 
that the heights of the mercurial columns (exliibiting the pres¬ 
sures) will fall short of the elevation of the column within an 
extremely wide tube, and that the discrepancies will be equal to 
the depressions below the surface observed before the admission 
of the air. Hence it is clear that when the interior of the 
syphon barometer is not of the same diameter in both branches 
within the range of tlie summits of the mercurial columns, a 
correction for capillarity (otherwise unnecessary) will be 
required ; the height of the mercury 
within the narrower tube must be , . 

augmented l)y the (Ujj'crencu of the 
corrections proper for the respective 
tubes. ’ 


It has been objected to the syphon 
barometer that the adhesion of the 
mercury taking place tlirough the 
length of two tubes as well us in tin; 
jiart connecting them, the settling of 
the fiuid will be more uncertain than 
in the single tube of tlie cistern baro¬ 
meter; and that two measurements 
are more liable to error in notinu; the 
pressure than when ope only is re¬ 
quired. 

The cistern barometer consists in 
its simplest form of a strait tube A 


-1 






trr: 



168 Mr, Nixon on the Theory of the [SeIPT. 

hermetically closed at one end, filled with mercury,* and having 
the other immersed in a cylindrical ivory or wooden cistern B, 
containing a sufficient quantity of the same fluid. The tube and 
cistern are connected by the cover C, having a small aperture 
for the admission of air. 

To render the instrument portable, the cover is constructed 
without the aperture, but can be opened for the ingress of the 
air, or closed to prevent the escape of the mercury by means of 
an ivory screw. To counteract the oscillations of the mercury 
within the tube, the central part of the bottom of the cistern is 
formed of leather having a screw fixed beneath it capable of 
forcing the mercury to the summit of the tube. 

At whatever height of the mercury within the cistern the 
artist may have adjusted the scale of inches so that its zero shall 
coincide in level with the surface of the fluid, it is obvious, that 
as the pressure increases (or diminishes), the mercury will sub¬ 
side below (or rise above) the level of zero. This constant 
source of error is remedied in the barometer of Rainsden by rais¬ 
ing or depressing the leathern bag sustaining the mercury until 
the mark made on a ])iece of ivory floating in the cistern coin¬ 
cides in level with some fixed point equally elevated with the 
mark above the zero of the scale. The adjustment of the float 
to the gauge being considered as difficult, a superior plan has 
been adopted by Troughton, consisting in having the vertical 
sides of the cistern formed of glass cased in brass. Near the 
top of the case is a horizontal slit, and another exactly ojsposite, 
both having their upper edges accurately of the height of the 
zero of the scale. The adjustment is ettected by turning the 
screw of the leathern bag until the surface of the mercury seen 
through the horizontal slits just excludes the transmitted light. 

Barometers of this description are extremely cumbrous 
difficult in ordinary hands to adjust, and objectionable on 
account of the mercury being exposed during an observation to 
humidity, Sec. 'I’hcy have in consequence been superseded for 
general use by the one invented by ISir H. Englelield. Its pecu¬ 
liarities consist in the cover of the cistern being permanently 
closed, the air forcing its way through the pores of the wood ; 
and that instead of an adjustment to bring the surface of the 
mercury constantly to the level of zero, the computer increases 
or diminishes the observed heights of the columns, according as 
they exceed or fall short of the height at which the scale was 
adjusted (termed the neutral point) by a quantity found by divid¬ 
ing those differences by the ratio of the area of the mercury 
within the tube to its area within such part of the cistern as 

* When the barometer, filled with mercury at ordinary pressures, is carried to the 
fiununit of a lofty mountain, a third, or even one-half of the mercury within the tube 
may subside, and mixing with that in the cistern will render tlic boiling of it within the 
tube of very limited utility. 
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surrounds that tube. This ratio is termed (for brevity) the 
capacity. 

If we suppose the zero 0 (see last figure) of the scale of an 
Englefield barometer placed in a vacuum to coincide with the 
surface of the mercury x within the tube, depressed from capil¬ 
larity some little below its level I in the cistern, it is evident that 
the height of the mercurial column on the admission of the 
atmospheric air will always be observed in defect, and in one 
constant ratio. Admitting the bore of the tube to be uniform, 
it is unnecessary to be acquainted with this ratio (equal to that 
of the capacity); we have merely to suppose the mercury 
increased in density in some unknown degree, and the calcula¬ 
tions will give at once the true altitude without the previous 
troublesome corrections for capacity (and capillarity). 

Example. 

Correct pressures. 

30’600in. Log.-4857214 

20-400. -3096302 


Difierences. -1760912 

Observed pressures (capacity j'„). 

30*000 in.Log.-4771213 

20-000. -3010300 


Differences. *1760913 

When a variation of temperature occurs, the heights of the 
columns augment and diminish, not only without interfering 
with the level of the cistern, but the height of the mercury 
therein is itself subjected to a simultaneous elevation and 
depression in proportion to its varying depth.* Setting aside 
this latter cause of error, as being too trivial to be regarded, it 
must, however, be admitted that the reduction of the columns 
for temperature should be made on their observed heights aug¬ 
mented in the ratio of the capacity, or that the expansion per 

degree should be proportionally increased. The capa¬ 

city being rarely greater than one-fortieth, the error in a differ¬ 
ence of 10 degrees of the attached thermometers .will be no more 
than one foot. 

The adjustment in a vacuum being scarcely practicable, let 
the artist measure the height of the column of mercury (us 
usual) from the level of the cistern, and subtract the correction 
for capacity minus that for capillarity. The scale being after- 

* Admitting tlie tube and cistern to preserve their diameters unaffected by tempera¬ 
ture. 
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wards so affixed as to exhibit the height of the column at the 
reduced, in lieu of the measured quantity, the calculations may 
be made as before without introducing any cojrection whatever 
for capacity or capillarity. 

Calculation, 

Measured height above the level of the mercury ,... 30’000 in*. 


Correction for capacity .•O'OO 

Capillarity.*100 

- *500 

Height to be indicated by the scale...29*500 


The correction lor capacity is in the ratio of the square oftlie 
interior dianicler of the tube to the square of Ihe dianietur of 
the cistern )niuus that of the exterior diameter of the tubc.’^' As 
an incorrect estimate of the capacity will influence the adjust¬ 
ment of the scale in the ratio of the height of the column, the 
artist should make the measurement at as low a pressure as 
})racticablc. 

The Englefield barometers as at present constructed liave 
their neutral points marked at or about 30 inches^, so that tin; 
computer has frecpiently to make the correction for the lower 
barometer additive, and the one for the instrument at the upper 
station subtractive. These corrections may ind(!ed be shunned 
by increasing the calculated altitude in the ratio of the caj)aeity, f 
but the method is only an indillereut approximation, capable of 
introducing an error (in defect, when the mean of the two 
pressures liills below the neutral point) etjual to the 100th part 
of the altitude. 

When the absolute pressure is required, it may be readily 
found with the zero adjusted as proposed by increasing the 
observed pressures in the ratio of capacity, and then correcting 
them for teiu[)erature. To adjust tlie zero of a scale already 
at tached to tlie barometer, raise the scale, or lower the cistern 
with the connected tube by a quantity equal to the height of 
the neutral point divided by the fraction indicating the capacity 
minus the correction for capillarity 

* When the tube and cistern arc not formed of nniterials expanding alike from 
change of temperature, the ratio of capillarity will be (slightly) variable. 

+ To reduce the errors of this approximative method, tlie neutral point slutuld be 
equal to the tnt an of the pressures likely to occur in general buromelrical observations, 
for instance, ‘id or ‘^7 inches. 

t Were we tt) immerse in the cistern of a barometer a vertical rod of glass 

of the same diameter as the mercurial column within the tube, and so tonneetcil with 
the index as to nmve with it in a vertical line; but in an oppusile direction, an exact 
cotnpensation would be eficeteil for the drainage and filling of the cistern at pressures 
dittering from the neutral point. Should the length, equal to the range of the pressure, 
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Mr. Newman lias remarked that when the cover of the cistern 
of the Englcfield barometer is sufficiently porous to admit the 
air with freedom, the pressure of the screw forcing the mercury 
to tlie summit of the tube cannot fail to expel some portion of 
the fluid through the cover, tlius disturbing the adjustment of 
the 'Zero; and tliat on the other hand a cover made sufficiently 
strong to prevent the escape of the mercury will so obstruct the 
free admission of the air that a very cnnsidcrable time must 
elapse before the barometer exhibits the correct pressure of the 
atmosphere. To remedy these evils, Mr. Newman constructs 
the cistern of cast-iron having a cover of very porous wood. 
The instrument being suflicicntly inclined, the mercury ascends 
to the summit of the tube, and is retained therein by a screw 
cap[)ed with leather, which, passing upwards tlirough the bot¬ 
tom of the cistern, presses against the orifice of the tube. Pro¬ 
vided this novel method of rendering tlie instrument ])ortable 
shall lie proved to preserve the column of mercury free from tlie 
admixture of atmospheric air, there can be no doubt that the 
iron cistern will be fouiul preferable to one of wood and leather, 
varying in tension, »kc. with the hygromeuic state of the atmo¬ 
sphere. 

(j eneral Observations. 

'fwo barometers filled with mercury of the same specific gra- 
\ity, placed near each other with their cisterns on the same 
level, will Irave their columns (corrected for capillarity, c,apacity, 
and ine(piality of temperature) observed at the same height 
under inery variety of pressure: otherwise, the corrected 
heiiihts will be inversely as the sjiecific gravities. Hence if two 
barometers compared at the base of a mountain stand at 80 in. 
and in. rosjiectively, we must increase the pressures exlii- 
biuid at the u[)[)er station by the instrument having the denser 
mercury in the ratio of 80 to 80*2 ; in lieu of adding to it, as is 
more generally the case, the discrepancy observed at the base. 
It will be in vain to iittempt the determination of the difference 
of level uf places distant from each other, by means of the sta¬ 
tionary barometer, unless the mercury is known to be of the 
same specific gravity in all the instruments. 

If we incline a barometer out of a vertical line the difference 
of level of the cistern and summit of the column will remain 
unaltered, yet as the scale laterally attached to the tube is 
equally inclined with it, we measure the height of the column 
in excess in the ratio of radius to the secant of the angle of incli¬ 
nation. Nevertheless if the barometers at the two stations 

• 

rt'((iiin; a dstern of an inconvenient tlcpth, tlie rcil inii.'!il be tloublc or treble the area 
of (a liorizoulal section of) the bore (;f tlie tube, but made to describe a vertical space, 
ini'erior in the same ratio to the one passed over by tlie index; easily cU’ectcd by a pro¬ 
per arrangement of the teeth of a wheel attached to the glass rod and the endless screw of 
the index. 
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deviate from the perpendicular by the same angular quantity, the 
calculations may be correctly made on the supposition of the 
mercurial columns having been truly vertical. It is merely to 
imagine the mercury specifically too light in the ratio of the 
secant of the angle of inclination to radius. Should the degree 
of obliquity be considerable, the friction w'ill be materially 
increased, and the mercury will not settle so correctly as in a 
vertical tube. 

To verify the adjustment of zero to the level of the cistern, 
note the pressures (when very low) with the instrument first in 
a vertical, and afterwards in an inclined position. Then if the 
pressure when inclined does not exceed the other in the ratio of 
radius to secant of the angle of inclination, the zero dips within 
the mercury, and the heights will be observed in excess. Or 
we may find the correct pressure, and consequently the error of 
adjustment, by measuring the height of the longer column of a 
wheel barometer (freed of its pulleys) above a horizontal line 
drawn from the summit of the shorter column. The mercury 
in the two instruments must, however, be of the same specific 
gravity.* 

Errors .—When the pressure is incorrectly measured at one of 
the stations, which may arise from an inequality in the divisions 
of the scale; from parallax in reading off the vernier; from 
want of horizontal parallelism in the movement of the index ; 
from the barometers difi’ering in inclination; from tlie varying 
adhesion of the mercury to the sides of the tubes ; or from the 
inexpertness of the observer in adjusting the notch, &c.' of the 
vernier in a tangent to the convex summit of the mercury,—the 
value of the error when equal to -001 in. will be generally rather 
more than one foot of altitude ; or more correctly to 


0*785 foot, the temperature being 

0*976-- 

1*747 
1*623 — 


102 ^ Pressure 31 inches. 
^0 Pressure 15 inches. 


When the zero of the scale is improperly placed, or the 
allowance for capillarity is incorrect, so that the pressures are 
always observed in excess or defect by some constant quantity, 
the calculated altitude will be to the true elevation inversetij as 
the half sum of the observed pressures is to that half sum aug¬ 
mented or diminished as the pressures are in defect or excess by 
the constant error. The subjoined scale exhibits the value in 
feet of the error at different pressures, the altitude being 1000 
feet. 


• An Engleficld barometer in my possession (remarkable for the constancy with 
which its mercurial columns would settle to the same height on being disturbed, and 
there is a most material difference in the instruments in this respect) had its zero placed 
too high by nearly half an inch. 
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Constant error. 

•1 in. 

•2 in. 

•3 in. 

•4 in. 

•5 in. 

M '30 in. 

<u _ 

S p . 25 

.. 3 ft. 

.. 7 

.. 10 

.. 13 

.. 17 

.. 4 

.. 8 

.. 12 

.. 16 

.. 20 

J 20 

.. 5 

.. 10 

.. 15 

.. 20 

.. 25 

S .15 

.. 6 

.. 13 

.. 20 

,. 26 

.. 33 feet. 


The corrections are additive or subtractive according as the 
pressures are observed in excess or defect.* 

An error of 1° F. in the ditferencc of the indications of the 
attached thermometers will render the calculated altitude incor¬ 
rect by a quantity varying with the temperature of the air from 
2"2 to 2*7 feet. To obtain the correct mean temperature of the 
mercurial columns without considerable loss of time is one of 
the greatest difficulties the observer has to encounter. In the 
barometers of Newman, the cistern is furnished with a thermo¬ 
meter having its bulb (of a tapering form) immersed in the 
mercury. 

An erroneous estimate of the mean temperature of the air 
amounting to 1° will vary in value from one foot in 600 at 32° F. 
to one in 480 at 00” F. Errors will occur when the arrange¬ 
ment of the strata of the atmosphere of different temperatures 
is such that the half sum of the thermometers does not represent 
their correct mean temperature; or when one or botli thermo¬ 
meters have been placed with so little discretion as to give the 
temperature of some small portion of air affected by local heat, 
in lieu of the general temperature of the surrounding air. Errors 
may also be introduced when the fixed points of the thermome¬ 
ter are placed too high or too low; when the calibre of the tube 
is unequal, and not allowed for in the graduation of the scale, 
or when the height of the mercurial column has be^n noted as 
affected by parallax. 

An inaccuracy of 1° in observing the dew point cannot possi¬ 
bly give rise to an error of more than one foot in 2000. Most 
of the other sources of error in estimating the mean hygrometric 
state of the air will be similar to those occurring in ascertaining 
the mean temperature. Whatever the possible state of the 
atmosphere as to humidity, provided we add to the mean of the 
detached thermometers, half the correction for saturated air 
under the pressure of 30 inches, the error in altitude will not 
exceed -j-irth, but more generally it must fall short of half that 
quantity. 

Were we in possession of a sufficient number of barometrical 
observations made at the foot and summit of isolated mountains, 
carefully levelled, together with the true mean temperatures and 
dew points of the intercepted strata of the atmosphere, we could 

^ This is only an approximation; for the half sum of the pressures we should sub¬ 
stitute the meanAlensity pressures. 
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easily determine by calculation the coefficients for dry air at 
different degrees of the thermometer. Subjoined are the coeffi¬ 
cients for air in a mean state of saturation as deduced from the 
barometrical obs(3rvations of Shiickburgh, Ray, and Raniond. 

Rainond. Sliuckburgh and Hay. 

Air 32° Coefficient 0)0345 .OjOOOO 

52 • - 63027 . 0)2022 

60 . - 64100 . 64001 

72 - - 65700 . 0)5844 

I have the honour to be. Gentlemen, 

Your most obedient humble servant, 

Leeds, May 10, 1825. J. ]Sf IX O N. 


Explanation of the Tables. 

Table I.—^The degrees affixed to the dew-points being the 
equations for saturated air under a pressure of 25 iiiclies malti- 
plied by 25, the equations for the dew-points at the two stations 
are found l)y dividing the degrees given in the tabic by the 
observed pressures in inches, and adding the sum of the two 
equations to that of the detached thermometers, which call the 


corrected sum of the thermometers. 


Example. 

Pressure. Air. Dew-point. 

Upper station. 27*5 in. .. 82*2 .. 70. Eq.: 
Lower ditto ,, 29*8 .. 84*0 .. 70 

= 152^27*5=5*5 
- 152-^-29*8=5*1 

Sum of thermometers.... 166*2 

Equation for moisture.... 10*6 

Sum 10*6 

Corrected sum of therms.. 176*8 


Table VI.—When the observations have been made witliout 
hygrometer, the equations given in this table must be added to 
the sum of the detached thermometers. 

Example. 

(Chimborazo) Upper station. 

(Pacific Ocean) Lower station. 

29*1° 

77*5 

Sum of thermometers. 

Equation... 

106*6 

2-9 

Corrected sum of thermometers. 

, mi 


The tabulated equations (calculated for half saturated air) may 
be modified according to the estimated degree of saturation. 
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Table V contains the logarithms (exclusive of the index 4) 
of the cocflicieuts for dry air at different degrees and quarters 
of a degree of the xiim of the detached thermometers, including 
an exact correction for the diminished specific gravity of the 
mercury in the vertical line. ^ 

Ri(/e.—l. Affix to the observed heights of the barometers at 
the two stations the corresponding tabular logarithms (rejecting 
iiulices), which consider as natural numbers, and make the first 
f()\ir figures to the left hand whole numbers, and the remainder 
decimals. 2. Find the difference of these two numbers, gene¬ 
rally termed the logdritlunic dijfrriice. 3. Take out the. loga¬ 
rithm of that difihrence (still avoiding indices), and prefix to it 
with an intervening deciural point, the number expressive of the 
<|uantily of whole numbers contained in the logarithmic diff’er- 
eucc. 4. Add to this logarithm and index of whole numbers 
the logarithm of the coefficient for the corrected sum of the 
thermometers precisely as given in the table. 4. Find the natu¬ 
ral number of the product, exclusive of the index, which will be 
the altitude in feet, consisting of the quantity of whole numbers 
denoted by the index in the product. 

Example. 

Pressures. 

Pacific Ocean 20-8781 in. Log. 4763-53 
(dnmborazo 14'829(j 1711-30 

Log. of 3042-23 (prefix. 4)=:= 4-483102 
Log. coefficient of the cor. sum of therms. .. 100-6 0-709800 4 

217/ 

Log. 5-283308 

N-.dural number of 283308 (the whole numbers 

being five). 19200-0 

Correction for the diminished sj)ecific gravity of 

the air, sufficiently explained in the Table(l V)+ 17*7 

Correction for latitude 2°, Table HI.-f . 64-4 

Altitude of Chimborazo. 10272*1 feel. 

The calculation is effected with the pressures reduced to 
32° F. The observations were, 

Pacific Ocean 30-0006in. (77-5)* Log.4771-29 
Chimborazo.. 14-8530 (50-0) 1718*32 

Diff. of attached therms. 27*5 3052-97 Log.=4-484723 

. Log. of coefficient 0*800116 

5-2848^ 

• The indications of the interior thermonueters represented by the ( ). 
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Corresponding natural number. 19268*1 

Correction for 27*5 x 2*45 feet (Table II) 67*4 

19200*7 feet. 


scarcely differing three-fourths of a foot from the preceding 
rigid method of calculation. Had the thermometers been gra¬ 
duated as proposed, we should have had 


Pacific Ocean.189*0 

Chimborazo .122*0 

Correction subtractive . .......... 77*0 feet. 


Two more examples are subjoined :— 

No. I. 

Air. l)cw-pt. Pressures. 

♦FortThornton. .. (84°) 84*0 70 29*795in. Log. 4741*43 
Sugar-loaf hill.... (82.2) 82*2 70 27*527 4397*59 

Diff. ofatt. therms. 1*8 J 166-2 3*536356=Log. of 343*84 

Equa. for moisture 10*6 0*828295 Coefi‘. of 176^2- 

Cor. sum of therms. 176^ 4*364651 Log. of 2315*5 

Correction for attached thermometers —4*7 


2310*8 

Correction for latitude 8°. +6*3 

.2317*1 

Fort Thornton above the sea.+191 *5 

Altitude of Sugar-loaf bill. 2508*6 ft. 

No. 11. 

Malham Tam.(60) 60 29*223 in. Log. 4657*25 

Great-close hint.... (55) 55 28*903 4609*43 


Diff. of att. therms... 5 115 2*679610 Log. of 47*82 

Equ'dtion for moisture 3t 0*803878 Coeff. of 118,1 

list 3*483488 Log.of 304*4 
Correction for attached thermometers 12*5') 

Correction for latitude 54. 0*3/ 

291*6 

Trigonometrical altitude of Great-close hill .. 1525*3 
Altitude of Malham Tarn above the Irish Sea 1233*7 ft. 


* Observations in Sierra Leone, by Capt. Sabine. 

t A conical hill of Gordale limestone one-third mile to the north-east of the Tarn. 
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Table I .—Correction for Moisture, 


Dew noint. 

IDew point. 


Dew point. 


iDew point. 

116° 

IDew 

point 


0°.^,.. 

IP 

32°.... 

.39° 

47°.... 

67° 

62°.... 

77' 

> 

193 

2 . •.. 
4 

12 

1.3 

l.> 

33 .... 

34 .... 

40 

42 

48 .... 

49 .... 

70 

73 

63 .... 

64 .... 

120 

124 

78 

79 


200 

207 


3.5 .... 

43 

50 .... 

75 

65 .... 

128 

80 


21.3 

10 .... 

l.'i . , . . 

17 

i .36 .... 

4.5 

51 .... 

78 

66 ... 

132 

81 


220 

19 

! .37 .... 

47 

52 .... 

81 

67 .... 

137 

82 


228 

1 f> .... 

21 

38 .... 

48 

53 .... 

84 

68 ... 

142 

83 


235 

IS .... 

2.3 

.39 .... 

50 

54 .... 

87 

69 ... 

117 

84 


24.3 

yi .... 

26 

40 .... 

52 

55 .... 

90 

70 ... 

1.52 

85 


251 

24 .... 

29 

41 .... 

54 

56 .. . 

9.3 

71 ... 

1.57 

86 


259 

27 .... 

.32 

42 .... 

56 

57 .... 

97 

72 ..., 

163 

87 


268 

2S .... 

33 

43 .... 

58 

58 .... 

100 

73 ... . 

168 

88 


276 

2!) .... 

30 .... 

31 .... 

sa 

.36 

44 .... 

45 .... 

60 

62 

59 .... 

60 .... 

104 

108 

, 74 ... 

1 75 ... 

174 

180 

89 

90 


286 

295 

.37 

46 .... 

65 

61 .... 

112 

i 76 ... 

186 

91 


30.5 


link.—Divide the degrees affixed to the dew point by the 
observed pressure in inches. 


Table II.— Value in Feet of 1° of Difference of the attached 
Thermometer's at different Temperatures of the A ir. 


Sum of detached Thermometers. 


40 F. 

. 2*18 feet 

14 

2-21 

24 

2-24 

34 

2-26 

44 

o.oq 

54 

2-31 

54 

2*34 

74 

2-37 

84 

2-39 

94 

2-42 

104 

2*44 

114 

2-47 

124 

2‘60 

134 

2-52 

144 

2-55 

154 

2*57 

164 

2-60 

174 

2-63 

184 

2-65 

194 

2-68 


Rule .—Multiply the feet in the second column by the differ¬ 
ence of the attached thermometers; and deduct the product, 
when the temperature of the upper barometer is inferior to tho 
other, from the difference of level, or altitude. 

^ew Series, vol. x, n 
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Table III .—Correction for Latitude. 

,3 . Altitude infect. „ , 

Ad in Subtract 

latitude. 1000 iOOO .1000 1000 5000 6000 7000 8000 9000 10000' 11000 12000 in lat. 


Feet. 


0« 

2-8 

!i’l 

8-.5 

11-1 

14-2 

17-0 

19 9 22*7 

25*3 

28*4 

31*2 

34*0 

900 

2 

2-8 

5-7 

8-3 

ll'l 

14-2 

17'0 

19'8 22-6 

25*3 

28*3 

31*1 

34*0 

88 

4 

2-8 

66 

84 

11-2 

14*0 

16-9 

19*7 22*5 23*3 

28-1 

30*9 

13*7 

86 

6 

2-8 

6’6 

8-3 

114 

13-9 

16-7 

194 

22*2 

25*0 

27*8 

30*5 

.33-1 

84 

8 

2-7 

5'5 

8*2 

109 

13-6 

IC4 

19 1 

21*8 

24*5 

27*3 

.300 

32*7 

82 

10 

2-7 

5-3 

8-0 

10-7 

13*3 

16*0 

18*7 21*1 

24*0 

267 

29*3 

32*0 

80 

12 

2‘6 

5-2 

7*8 

10-4 

130 

15*5 

18*1 

20*7 

23*3 

23*9 

28*5 

31*1 

78 

14 

2'5 

5-0 

7*3 

KhO 

12-3 

15*0 

17*5 

20 0 22*5 

25 1 

27*6 

30*1 

76 

16 

2-4 

4-8 

7-2 

9-6 

120 

144 

16*8 19*2 i21 *7 

24*1 

26*5 

289 

74 

18 

2*1 

4-6 

6-9 

9-2 

11*3 

13*8 

16*1 

184120*7 

2.1*0 

25*2 

27*5 

72 

20 

2*2 

41 

6*3 

8-7 

10-9 

13-0 

15*2 

17*4 

19*6 

21*7 

23*9 

26*1 

70 

22 

2'0 

41 

64 

8-2 

10-2 

12*2 

14*1 

16*3 

18*4 

20*4 

224 

24*3 

68 

21 

1-9 

.1-8 

37 

7'G 

95 

n4 

13-3 

15*2 

17*1 

19*0 

20*9 

22-8 

66 

26 

1-7 

1-5 

5-1 

7-0 

8-8 

10-5 

121 

140 15*8 

17*5 

19*3 

21*0 

61 

28 

1-6 

1-2 

4*8 

6-1 

70 

9-5 

11*1 

12*7 

14*3 

15*9 

17*3 

190 

62 

.10 

14 

2-8 

4-1 

5-7 

74 

8-3 

9*9 

114 

12*8 

14*2 

15*6 

17-0 

(iO 

11 

l-.l 

27 

40 

5-3 

6-7 

8*0 

9*.S 

10 6 

12*0 

13*3 

14*6 

16 0 

59 

12 

1-2 

2-3 

37 

50 

6-2 

7*5 

’8*7 

100 

11*2 

12*4 

11*7 

14*9 

58 

1.1 

1-2 

2-I 

3*5 

4-6 

5-8 

6*9 

8*1 

9*2 

lO-l 

11*3 

12*7 

1.38 

37 

14 

1-1 

2*1 

3-2 

4-2 

.5-1 

6-4 

7*4 

8-5 

93 

10*6 

11*7 

12-7 

56 

.1.5 

1-0 

1-9 

2-9 

1-9 

4'9 

3*8 

8*8 

7-8 

8*7 

.9*7 

l()-7 

11*6 

35 

16 

0 9 

1*8 

2-6 

3*5 

4*4 

3*3 

6*2 

7*0 

7-9 

8-8 

9-7 

10*6 

51 

.17 

0-8 

1-6 

2-3 

3 1 

1-9 

4-7 

5*5 

6 2 

7*0 

7*8 

8*6 

9*4 

.5.1 

18 

0-7 

1*4 

24 

2-7 

14 

44 

4*8 

.5-5 

6*2 

6*9 

7 *.5 

8 2 

.52 

19 

0-6 

1-2 

1-8 

2*4 

3-0 

3*5 

4*1 

4*7 

5*1 

3*9 

6*5 

7*1 

51 

40 

0-5 

1-0 

1-3 

2-0 

2-6 

2*9 

34 

3*9 

4*4 

4*9 

• 5*4 

5-9 

50 

41 

0-4 

(>•8 

1-2 

1-6 

20 

2*4 

28 

3*2 

1*6 

4*0 

4*3 

. 4*7 1 

49 

42 

0*3 

0-6 

0-9 

1'2 

1-5 

I'8 

2*1 

2*4 

2*7 

1*0 

.3*1 

3*61 

48 

41 

0-2 

04 

06 

0-8 

10 

i'2 

14 

1-6 

1*8 

2*0 

. 2*2 

24 

47 

41 

0-1 

0-2 

0-3 

0-4 

0-5 

0*6 

0-7 

0*8 

0-9 

1-0 

M 

1*2 

46 


Table IV -Correcl'wn for the diminished Specijic Gravift/of 

the Air, 

Altitude above the Sea» Altitude above the Sea. 


.lOOOF. 

1*2 feet. 

13000 F. 

8’1 feet 

(iOOO 

1-7 

14000 .... 

9-4 

7000 

2 *;i 

15000 ... 

10*8 

8000 

3*1 

16000 .... 

12*3 

900(f 

3*9 

17000 ... 

13-8 

10000 

4*8 

18000 ... 

15-5 

11000 

6-8 

19000 .... 

17*3 

lliOOO 

6*9 

20000 

19-2 


liiUe. —Enter the Table with the altitudes above the sea of 
the upper and lower stations, and add the difference of the 
corresponding corrections to the altitude, or difference of level. 
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Table V .—Dru Air, Logarithms of the Multipliers of the 
Logarithmic Differences (including the Correction for the dimi¬ 
nished Specific Gravity of the Mercury.) 
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Article III. 

On Ilydracids, and their Comhinaiions with Saline Bases. 

By Dr. .7. Berzelius.* 

By the term hydracid, we understand a combination of a 
simple or compound body with hydrogen, which, although des¬ 
titute of oxygen, possesses all the essential characters of the 
oxygenous acids. Hydracids must be regarded, therefore, as 
constituted of hydrogen and a peculiar radical, which, as is the 
case with (he oxygen acids, may be either simple or compound. 
In consequence of this dissimilarity, they naturally divide thera- 


Erom Larbok i Kcuiicn, Anilra Delen, Andra Upplagun ; Appendix Ixvi, 














1825,] M. Berzelius on Hydracids. 181 

selves into two classes, viz. acids with a simple, and acids with a 
compound radical. 

To theof these classes i)elong: 1. Sulphuretted hydrogen 
gas; 2. Seleniiiretted hydrogen gas; 3. Tetlurctled hydrogen gas; 
4. Hydrochloric acid; and .5, Hydriodic acid; chlorine ■&x\d iodine 
being regarded as simple substances. My principal arguments 
against the new theory of the constitution of muriatic acid were 
lounded upon the little analogy w'hich subsisted between it and 
its combinations, and the hydracids and their salts, in so far as 
the latter were known at the time of its lirst promulgation. The 
subsequent discovery, however, of many hydracids, and in par¬ 
ticular of those wiih a compound radical, has developed the 
analogy between muriatic acid and the hydracids so completely, 
that these objections can no longer be considered as valid. 

To the latter class ; iianiely, hydracids with a compound radi¬ 
cal, belong: 1. /''/■ms.s/V rt(7V/(cyanuretted hydrogen); 2. Sulplto- 
prnssic. acid (sulphuretted cyanogen coml)ined with hydrogen); 
3. I'erroprnssic acid (a combination of cyanuretled iron with 
cyamiretted hydrogen); ami to those may be added, 4. Another 
comjK)und not so accurately known, whose constituents, 
although differently proportioned, are also cyanogen and 
sulphur. 

Sulphoprussic acid may be obtained by mixing a solution of 
sulphocyanuret of potassium in a minimum of water w'ith con¬ 
centrated phosphoric acid, and distilling in a retort with a gen- 
lle heat. The hydracid is volatilized, and condenses in the 
receiver. The potassium in this experiment, in order to com¬ 
bine with the phosphoric acid, oxidizes itself at the expence of 
water, and the hydrogen thus set at liberty unites at the same 
instant wdth the sulphuretted cyanogen. 

Sulphoprussic acid is so constituted, that its elements, if’ 
reduced to the gaseous state, vvoidd all occupy the same volume; 
or it is composed by w'eight of hydrogen 1*38, azote 2:k85, car¬ 
bon 20‘3(), and sulphur 54‘17. Its saturating capacity, as is the 
case with all hydracids, is such, that it combines with a (juantity 
of a base whose oxygen is exactly sullicient to convert its iiydro- 
gen into water. 

The radical of this acid, snlpharelted cyanogen, has not 
hitherto been isolated, and is known only in the compounds 
which it forms w'ith hydrogen or with metals. When we atten»pt 
to obtain it by distilling a sulphuretted metallic cyanuret, it 
always undergoes decomposition ; a metallic sulphuret contain¬ 
ing a minimum of sulphur remains, and sulphuret of carbon, 
cyanogen, and azote are disengaged. 

But cyanogen combine,s also with a double proportion of sul¬ 
phur, and forms a bisulphuret, which in union with hydrogen 
affords a hydracid, differing in composition from the foregoing, 
and capable, like it, of combining with metals. This new acid 
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was discovered by Wohler. lie found that when sulphuretted 
cyanuret of mercury is gently ignited in a glass vessel filled with 
muriatic acid gas, or with sulphuretted hydrogen gas, there is depo¬ 
sited upon the colder sides of the vessel a quantity of anhydrous 
sulphuretted prussic acid in the state of colourless transparent 
drops, which, after a few seconds, become solid, and form 
transparent, stellular, aggregated groupes of crystals. These 
crystals rapidly undergo decomposition, cyanogen is disengaged, 
and a poniegrunate yellow, opaque, uncrystalline powder 
remains. This powder is insoluble in water, and is in every 
respect identical with the precipitate which is obtained when 
liquid sulphoprussic acid is boiled in contact with the atmo¬ 
sphere. It appears to be composed of prussic acid, combined 
with twice the proportion of sulphur which exists in sulpho¬ 
prussic acid. That it is a hydracid, and not an anhydrous 
combination of sulphur and cyanogen, is proved by the circum¬ 
stance that when we heat it with potassium, a combination, 
accompanied by ignition, ensues between the two substances, 
liydrogen gas is evolved, and the compound which remains 
consists of a mixture of the sulpliuret and sulphocyanurct of 
potassium. 

CouibinalioHs of Ifydracuh with Saline Bases. 

A full exjiosition of the nature of the compounds of hydracids 
with saline bases constitutes a most essential part of the tlieory 
of these acids, because it furnishes the only meaiis by which all 
the apparent inconsistencies can be reconciled. In attem))ting 
{his explanation, two difierent views present themselves : either 
the hydracid unites without dcconq)Ositioii with the oxidated 
base, or its hydrogen decomposes the base, while the radicals 
of both the acid and base enter into combination. Of these 
views I consider the latter to deserve the preference; for if a 
solution of a salt obtained by saturating a hydracid with an 
oxide be evaporated, it very frequently happens that there crys¬ 
tallizes a reduced compound of the radicals of the acid and base, 
wholly destitute both of hydrogen and oxygen; and when such 
crystals contain water, that is, in the circumstances in which 
they may be regarded as compounds of an oxidated base with 
a hydracid, they frequently lose it in vacuo or in a dry atmo¬ 
sphere, and effloresce exactly like substances which lose merely 
water of crystallization. But these compounds of the radicals 
of hydracids with the radicals of bases resemble so intimately 
the salts which are formed by oxygen acids and oxides, that they 
coincide with them in all their physical properties, as taste, 
appearance, solubility in water, and in other liquids, and it 
would be difficult, without offerincp extreme violence to natural 
arrangement, to class them among any other substances except 
the salts. Gay-Lussac ascertained, for example, that if oxide 
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of mercury be placed in contact with prussic acid gas, the latter 
is absorbed and water disengaged, while the product is cyamiret 
of mercury. This water proceeds from the hydrogen of the 
prussic acid and the oxygen of the oxide of mercury, neither of 
which enter into the new combination; but this compound, for¬ 
merly called prussiate of oxide of mercury, possesses so close a 
reseniblaiice to the salts of that oxide, in appearance, taste, and 
all its other properties, that the most positive evidence to the 
contrary would be requisite in order to convince one that it is 
not a salt of the oxide of mercury. I have myself ascertained, 
that if the ferroprussiate of potash, that is, a combination ot 
prussic acid with potash and oxidule of iron, be crystallized,^ 
there results a compound, containing precisely the quantity ot 
oxygiui and hydrogen which would be necessary to convert it 
into a double salt of prussic acid with oxidated bases ; but that 
these crystals lose tlie whole of tlicir water like an elHoresccnt 
salt, cither when confined in vacuo in the ordinary temperature 
of the atmosphere, or when exposed to dry air in a temperature 
between 77° and 80°; and it is certainly a far simpler view of 
the phamomona to regard this water as existing in the state ot 
mere water of crystallization, than to assume that elllorescence, 
which can result only from the expansive force of water already 
formed, should have occasioned the mutual decomposition of 
the base and acid. Besides, we have never been able to disco¬ 
ver any other difference between the compounds which are 
regarded as salts of hydracids, and those which indisputably 
contain no other ingredient except the radicals of the acids and 
bases, than that which subsists between salts with and without 
water of crystallization. 

We adopt, therefore, in preference, the theory that salts eon- 
a hydracid do not exist, but that when a hydracid is 
biought into contact with an oxidated base, the hydrogen of the 
acid combines with the oxygen of the base and forms water, 
while, at the same instant, the radicals of both unite mutually 
in their reduced condition, and the product is a substance which 
resembles so closely the salts of the oxidated radical of the base, 
tliat it cannot be distinguished from them in any of its physical 
cliaracters. Hence, wiieu sulphoprussic acid, which, although 
wliolly destitute of oxygen, pos.sesses a strong and pure acidity, 
is mixed with carbonate of potash, and when carbonic acid is 
thereby expelled with the same degree of ctiervescence which 
would be occasioned by the addition of an oxygen acid, the 
potash is decomposed by the hydrogen of the acid, and a com¬ 
bination ensues between sulphuretted cyanogen and potassium. 
If the mixture was sufficiently concentrated, it crystallizes, and 
the crystals contain neither hydrogen nor oxygen, but only 
potassium, sulphur, carbon, and azote; nevertheless |.hey resem¬ 
ble a saline compound, particularly nitre, so perfectly, that they 
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might be readily mistaken for crystals of that salt. In the new 
theory respecting the constitution of muriatic acid, the same 
decompositions take place when potash or soda is saturated with 
muriatic acid, and all the phenomena may be consistently 
explained on the supposition that chlorine is a simple body so 
soon as we cease to maintain the existence of hydrochlorated 
salts, and admit that what we have hitherto styled muriates are 
combinations of chlorine with the radicals of bases. For the 
nature of hydracids in general presupposes that these combina¬ 
tions must in every respect resemble salts. 

The acid properties of a hydracid consist therefore in its 
decomposing bases, and not in saturating them ; hence it follows 
that the property of acidity neither belongs to the substance 
itself, nor results from the nature of its constitution, but merely 
indicates a condition opposed to the property of alkalinity. In 
the case of hydracids, therefore, it depends at the same instant 
on the strong aflinity which subsists between hydrogen and 
oxygen, and between the radicals of the acid and the base: and 
this is the reason why the radical of a hydracid possesses few or 
none of the characters of an acid substance, because it is unable, 
unless aided by hydrogen, to deoxidate or decompose the alka¬ 
line bases. 

This reciprocal alteration in the elementary constitution of 
the acid and base, takes place even in the combinations of 
ammonia with hydracids. Here, the ammonia is converted into 
ammonium, by seizing upon the fourth atom of hydrogen which 
forms one of the constituents of the acid, and this ammoniuiu 
subsequently enters into combination with the radical of the 
hydracid. For example, when muriatic acid gas is combined 
with ammonia, yielding the compound which, according to the 
old theory, was regarded as muriate of ammonia containing 
water of crystallization, the acid undergoes decomposition, the 
ammonia combines witli its hydrogen, and is thereby converted 
into ammonium, and the latter, remaining in union with the 
chlorine of the muriatic acid, forms with it chloride of ammo¬ 
nium. When ammouiacal gas is mixed with chlorine, a portion 
of it is decomposed, the azote is disengaged, and the hydrogen, 
combining with another portion of the ammonia, forms .with it 
ammonium, which now unites with the chlorine. Sal ammoniac 
is, therefore, a chloride of ammonium just as common salt is a 
chloride of sodium. 

The resemblance between the compounds properly denomi¬ 
nated salts, and those formed by the radicals of hydracids and 
of bases is so complete, that (as I have already observed), it is 
impossible, without offering violence to their external characters, 
to regard them as belonging to dissimilar classes of bodies. 
Nevertheless, in a theoretical of point view, there is a wide differ¬ 
ence between the compounds of oxidated acids and bases, and 
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those of combustible bodies without oxygen ; and it may, per¬ 
haps, be argued from this, that our present theory supposes 
arrangements which have no existence in reality. Dulong has 
attempted to reconcile this inconsistency by regarding all acids 
which contain water as hydracids. He joins the oxygen of the 
water to the acid, and forms with the radical of the acid and its 
oxygen a compound radicvil, which, in union with the hydrogen 
of the water, constitutes the hydracid. Thus he regards hydrous 
sulphuric acid as a compound of hydrogen with a radical com¬ 
posed of an atom of sulphur and four atoms of oxygen ; that is, 
containing one-third more of oxygen than is considered to exist 
in sulphuric acid. When this acid combines with a metal, 
potassium for example, hydrogen only is disengaged, and the 
potassium combines with the compound radical of the hydracid. 
The sulphate of potash thus formed ought to be regarded as a 
compound, not of sulphuric acid and potash, but of potassium 
and the radical of the hydracid (that is, sulphur with the whole 
cpiantity of oxygen, constituting a single integrant particle). 
When this hydracid is placed in contact with potash, the alkali 
is reduced by the hydrogen of the acid, water is formed, and the 
potassium unites with the compound radical of the acid. Again, 
if this acid be mixed with ammonia, no trace of water is pro¬ 
duced, but the hydrogen unites with the ammonia, and forms 
ammonium, which now combines with the radical of the acid. 
Now there does not exist a single neutral ammoniacal salt, 
which does not contain this quantity of hydrogen; that is, 
which, according to the commonly received theory, does not 
(amtain a portion of clnmiically combined water, whose hydro¬ 
gen corresponds with this quantity, 'fhis explanation of Du- 
long’s is unquestionably entitled to considerable praise ; because 
it re-establishes the harmony in the doctrine of salts which had 
been disturbed by the new theory respecting the nature of 
muriatic acid, and indeed to a still more general extent, by the 
plueuomena accompanying the combinations of hydracids. 

'I’he combination of hydracids with saline bases gives rise 
both to acid and subsalts. The acid salts are produced when 
the saline looking comjioiinds of the radicals of the acid and 
base coml)ine witli a new quantity of the hydracid, the result ol’ 
which union is a body possessed to a greater or less extent of 
acid properties. Such are the ferruretted prussic acid, the 
compounds styled hydrosulphuretted alkalies, and according to 
the new theory respecting the nature of muriatic acid, the acid 
muriate ol oxide of gold. Hitherto, however, we have become 
acquainted with only a very limited number of these acid salts. 
'Ihe compounds containing an excess of base are much less 
nufreciueut, and they are produced when the neutral compounds 
of the radicals of the acid and base unite with a portion of the 
oxide of the latter; the result being a subsalt, comciding in all 
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its characters with the subsalts which the same oxidated basis 
forms with the oxygen adds. The acid salts may be regarded 
as double combinations of the radical of the acid with two com¬ 
bustible bodies, for example,' ferroprussic acid is a double cya- 
nurct of iron and hydrogen : the subsalts again may be regarded 
as double combinations of the radical of the base with oxygen 
and with the radical of the acid; for example, the substance 
styled subprussiate of mercury is a combination of cyanuret (^f 
mercury with oxide of mercury. The existence of tliese subsalts 
appears to me to furnish the strongest argument which, in the 
present state of our knowledge, can be advanced in favour of 
Dulong’s theory respecting the constitution of salts. 

From W'hat 1 have now stated it is obvious that none of the 
compounds which have hitherto been styled prussiates, contain 
either prussic acid or an oxidated basis, but that they consist 
of cyanogen and the radical of the base : we call them, there¬ 
fore, cyanurets, or sometimes metallic cyanurets {cyannrer cUcr 
ci/anmetaUer). This view enables us to explain why a solution 
of the cyanuret of potassium possesses such little permanency, 
and why its taste participates simultaneously both of potash and 
of prussic acid. All substances which have any tendency to 
combine with potash, as, for example, the carbonic acid of the 
atmosphere, the constituents of saliva, See. determine the form¬ 
ation of that alkali by oxidation at tire expence of water, and 
prussic acid is at the same instant disengaged. 

Neither does there exist a class of salts corresponding with 
the name of sulphoprussiates, because hero also, as we have 
already seen, the acid is decomposed by the bases, aiid com¬ 
pounds are formed, which for the present may be styled siilplio- 
cyanurets and cyanosulplinrcts, the latter appellation being 
reserved exclusively for those compounds which contain cyano¬ 
gen united to the larger proportion of sulphur. 


Article IV. 

Notice of a Meteoric Stone which fell at Nanjemoy, in Maryland, 
North America, on .Feb. 10, 1826. By Dr. Samuel D. Carver. 
In a Letter to Professor Silliman.* 

I TAKK the liberty of forwarding you a notice of a meteoric 
stone which fell in this town on the morning of Thursday, 
Feb, 10, 1826. The sky w’as rather havy, and the wind south¬ 
west. At about noon the people of the town and of the adjacent 
country were alarmed by an explosion of some body in the air, 
which was succeeded by a loud whizzing noise, like that of air 

” From the American Journal of Science for June, 



1825.] which fell at Nanjemo^f Maryland^ North America. 187 

rushing through a small aperture, passing rapidly in the course 
from north-west to south-east, nearly parallel with the river 
Potomac. Shortly after, a spot of ground on the plantation of 
Capt. W. D. Harrison, surveyor of this port, was found to have 
hceii recently broken, and on examination a rough stone of an 
oblong shape, w’eighing sixteen pounds and seven ounces, was 
found about eighteen indies under the surface. I’he stone, 
when taken from the ground, about half an hour after it is sup¬ 
posed to have fallen, was sensibly warm, and had a strong 
sulphureous smell. It has a hard vitreous surface, and when 
broken appears composed of an earthly or siliceous matrix, of a 
light slate colour, containing nnmerous globules of various sizes, 
very hard, and of a brown colour, together with small portions 
of brownish yellow pyrites, which become dark coloured on 
being reduced to powder. 1 have procured lor you o. fragment* 
of the stone, weighing four pouuils and ten ounces, which was 
all 1 could obtain. Various notions were entertained by the 
people in the neighbourhood on linding the stone. Some sup¬ 
posed it ])ro])ellod from a quarry eight or ten miles distant on the 
opposite side of the river ; while others thought it thrown by a 
mortar from a packet lying at amdior in the river, and even pro- 
])oscd maiming boats to take vengeance on the captain and crew 
of the vessel. 

1 have conversed with many persons living over an extent of 
pevliaps fifty miles square; some heard the explosion, while 
others heard only the suiisequent whizzing noise in the air. All 
agree in stating that the noise appeared directly over their 
heads. One gentleman, living about 25 miles from the place 
wliere tlie stone fell, says, that it caused his whole plantation to 
shake, w iiich many supposed to be tlie effect of an earthquake. 
1 cannot learn tliat, lirc-hall or any light was seen in the heavens 
—all are confidmit that there was but one rejiort, and no peculiar 
smell 111 the air was noticed. 1 herewith transmit the statement 
of (japt. Harrison, the gentleman on whose plantation the stone 
fell. 

Statement of IF. D. Harrison, Esq. 

On the lOtli of Feb. 1825, between the hours of twelve and 
one o’clock, as nearly as recollected, 1 heard an explosion, as 1 
supposed, of a camion, but somewhat sharper. 1 immediately 
advanced with a quick step about tw^eiity paces, when my atten- 
tion was arrested by a buzzing noise, rijseiiibling that of a 1mm- 
miiig be(‘, which increased to a much louder sound, something 
like a spinning-wheel, or a chimney on fire, and seemed directly 
over my head ; and in a ^hort time I heard something full. The 

* This spcciiuc'ii is not yet received. — ./rf/ncr. Ed. 
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time which elapsed from ray first hearing the explosion, to the 
falling, might have been fifteen seconds. I then went with some 
of ray servants to find where it had fallen, but did not at first 
succeed (though, as I afterwards found, 1 had got as near as 30 
yards to the spot); however, after a short interval, the place was 
found by my cook, who had (in the presence of a respectable 
white woman) dug down to it before I got there, and a stone 
was discovered from 22 to 24 inches under the surface, and 
which, after being washed, weighed sixteen pounds, and which 
was no doubt the one which I had heard fall, as the mud was 
thrown in different directions from 13 to 16 steps. The day was 
perfectly clear, a little snow was then on the earth in some 
places which had fallen the night previous. The stone when 
taken up had a strong sulphureous smell; and there were black 
streaks in the clay which appeared marked by the descent of 
the stone. I have conversed with gentlemen in different direc¬ 
tions, some of them from 18 to 20 miles distant, who heard the 
noise (not the explosion). They inform me that it appeared 
directly over their heads. There was no fire-ball seen by me or 
others that 1 have heard. There was but one report, and but 
one stone fell to my knowledge, and there was no peculiar smell 
in the air. It fell on my plantation, within 250 yards of my 
house, and within 100 of the habitation of the negroes. 

I have given this statement to Dr. Carver, at his request, and 
which is as full as I could give at this distant day, from having- 
thought but little of it since. Given this 28th day of April, 
1825. W. D. Hakuison, 

Surveyor of the port of Nanjeinoy, Maryland. 


Article V. 

Astronomical Observations, 1825. 

By Col. Beanfoy, FHS. 

Bashcif lleath, near Slannwre. 
ijatitude51° 87' North. Longitude West in time 1' 20*98". 

Observed Transits of the iMoon and Atoon-culminating Stars over the Middle Wire of 
the Transit Instrument in Siderial Time. 

1825. Stars. Transits. 

July2fi.-9 0phiu. I7'> U' 21*10" 

26.-6 Ophiu. 17 15 46-29 

26.—cn)phiu. 17 20 49-86 

26.—dOphiu. 17 33 01-77 

26.—Moon’s First or West Limb..,. 17 47 29-56 

26.—Sagitt. 18 03 22-74 

26_218agitt. 18 15 0108 
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1835. Stars. Transits. 

July 3T.—31 Sagitt. 15' 00-33" 

37.— I.‘15 Sagitt. 18 37 80-03 

37—1:11 Sagitt. 18 38 ;13-10 

37.-38 Sagitt. IS SH 30-91 

37.—SO Sagitt. 18 40 34-05 

37.—.‘11 Sagitt. 18 41 43-60 

37.—51 ((Oil’s l-'irstor M'cst Limb .... 18 46 01-18 

37.—0 S.agitt. 18 .54 16-41 

37.—IT Sagitt. 18 59 35-97 

37.-4 Sagitt. 19 03 04-99 

37.—61 Sagitt. 19 10 1.1-:i9 

37. —I.'IH Sagitt. 19 30 .V.5-6.‘l 

38. -f* Sagitt. 19 II .S5-8;i 

•38.—1.‘18 Sagitt. 19 30 :i3-33 

38_176 Sagitt. 19 36 18-33 

28_e' Sagitt. 19 30 46-.'19 

38.—(» Sagitt. 19 33 .34-89 

38.—Aloon’s First or West Limb.... 19 41 47-89 

38.—^'Sagitt. 19 48 05-63 

38. —6’Capric. 20 II 1.5-00 

39. —/3Capric.20 II 14-82 

29.—^Capric. 20 17 22-70 

29.—^ Caprk.. 20 18 66*84- 

29.-13 Capric. 20 37 36-86 

29.—T Capric. 30 29 .33-16 

39.—Moon’.s First or West Limb.... 30 34 29-33 

29.—333 Capric. 30 41 07-23 

29. —351 Aquarii. 30 43 35*50 

‘39.—8 Aquarii. 20 50 21-73 

39.—V Aquarii .... 31 00 07-55 

30. —14 Aquarii. 31 06 58-24 

30.—17 Atpiarii. 21 13 .39-33 

.30.—19 A(|uarii. 21 1.5 53-91 

30.—Moon’s Second or fa-st Limb .. 3l 36 25-14 

30.—s Aquarii. 31 38 30-IT 

.30.—c'Capric. 31 35 44-53 

30.—cHtapric. 31 37 00-43 

30. —30 Aquarii. 21 54 08-38 

.30.—3 Aipiarii. 22 01 30-46 

31. —c‘ Capric. 31 35 44*58 

31.—Capric . 3! .37 00-45 

til. -.‘145 Aquarii. 31 49 07-32 

31.—30 Aquarii. 31 54 08-13 

:ll.—2 Aquarii. 22 01 30-42 

31.—9 Aquarii. 22 07 40 00 

31.—Moon’s Second or East Limb. .. 23 13 52-63 

31.—166 Aquarii. 32 28 45-67 

31.—183 Aquarii. 32 .31 49 13 

31.—219 Aquarii. 22 38 52-96 

Occultation by Uic Moon. 

Immersion of 6 Sagittarius. IT** 27' 59-8" Sideiial Time. 
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Article VI. 

On (he Comparalivc Adxmntagcs of Oil and Coal Gas. By 

Robert Christisoii, ]V1D. FltSR. and Edward Turner, Ml). 
FUSE.* 

Thk question of the relative advanta^'es of oil and coal gas 
resolves itself into two : the first regards their relative economy ; 
the second their comparative utility. 

1. Before we can determine their relative economy, it is requi¬ 
site to settle their average quality. Taking their s[)ec-itic 
gravity as the ground of comparison, we apprehend that, in 
small towns, where the canncl coal can be had at a low price, 
coal gas companies may be able to mnmitacture a gas of the 
density of 700. In larger cities, such as Glasgow and Edinburgh, 
where coal of every kind is dearer, and the cannel coal cannot 
easily be procured in suflicient quantity, the average specific 
gravity of the gas will not exceed 000. And in such a town as 
London, where the cannel coal can scarcely be procured at all, 
the average specific gravity will not exceed 450. 

The nverag’e specific gravity of oil gas should eventually be 
the same every where. It is difficult to ascertain wliat the 
average is at present, as made by large establishments; but 
there is no substantial cause why it should fall short of 020. VV^e 
have assigned strong reasons, however, for believing that it must 
be soon improved considerably. This improvement indited may 
be no great gain ; for the question will then occur, whether it 
can be efi’ected without diminishing the quantity of gas in the 
same proportion with its increase in quality. It is generally 
supposed, that an improvement in the quality of oil gas is neces¬ 
sarily attended by a loss in quantity ; but, so far as can be dis¬ 
covered, this idea rests on experiments performed by operatives 
only, whose authority we are satisfied, from repeated observa¬ 
tion, can by no means be relietl on. If charcoal is left in the 
retorts at the end of each charge, it is clear that the gas may be 
improved by the addition of all this charcoal, without any dimi¬ 
nution in quantity; for, if it be added to the light carbiiretted 
hydrogen, which gives little light, so as to convert it into the 
olefiant gas, which is powerfully illuminating, the change, it is 
well known, will take place without any alteration in volume. 
On the other hand, if good oil gas be exposed to a high tem¬ 
perature, it is partly decomposed, and deposits some of its 
charcoal. Part of the olefiant gas becomes light carburetted 
hydrogen, and without any increase in volume; for the volume 
is not increased unless it is resolved into charcoal and hydrogen. 


* From the Edinburgh Philosophical Journal. 
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Hence a bad gas may be made from oil, which shall not exceed 
ill quantity the good gas of Taylor and Martineau. And, in 
point of fact, we have several times found, when the retorts were 
choked with charcoal, and the specific gravity of the gas was 
only (jf)(), that the quantity fell short of lOO cubic feet per gallon, 
which is said to be about the average produce when the gas is 
good. When oil gas has a specific gravity of 910, charcoal is 
still found in the retorts. It may therefore be improved by the 
addition of all this charcoal, and still retain its volume. Besides 
it may lx; ]iossihle to improve it by the addition of charcoal from 
oilier sources. Hence, while we at jiresent assign to oil gas 
I he avtuage specific gravity of 920, we cannot help anticipating 
a considerable improvement, and positive gain. 

Itoui what has been said of the average quality of coal gas in 
fhli'erent ([uarters of the kingdom, it is dear that the question of 
ils economy, compared with oil gas, can be only answered rela¬ 
tively. Ill Edinbtirgh and Glasgow, where coal is moderately 
<di(;;q), and coal gas of good (piality, oil gas must be somewhat 
di arer; in J.ondon, where the coal is dear, and the gas bad, oil 
gas sliouid be positively {diea[)er; and in other places the two 
V. ill be nearly the same in pric.e. This statement is, of course, 
drawn from onr own experiments on their illuminating power, 
c.onpled with the well-known computations of y\ccum, Peck- 
si.on, Hicardo, and otiiers,regarding their relative cost. 

d'he second element in tlie tpieslioii of their relative advan¬ 
tages, is their comparative utility. It is certain that whatever 
(iiUbreiicn may exist between them in this respect must be in 
favour of oil gas. 

In the first place, the quality of the light is superior. It i.s 
whiter, ami has a peculiar sjiarkling appearance, superior to that 
of coal gas. It is therefore a more beautiful light, fitter for the 
artificial illumination of colours, and not liable to give the himian 
couiiteiiauce that unpleasant sallow appearance which everyone 
has observed to be caused by coal gas. 

All objection has been urged to the eiiiployinent of gas in 
general, that it has a disagreeable odour. This objection does 
not apply at ail, unless the gas is unconsumed; for neither oil 
nor even coal gas, so far at least as our observation goes, emits 
any odour, if juoperly burnt. But if they escape, and mix with 
the air, their presence is then readily detected by the smell. 
The odour of oil gas is purely empyreuinatic, but quite distinct; 
wo have possessed occasional specimens, which had a faint 
smell, but we never found it altogether inodorous. The best oil 
gas appears to have the least smell. The odour of coal gas is 
of a mixed kind, being in part empyreuraatic like oil gas, and 
partly of an exceedingly offensive nature, like that of sulphuret¬ 
ted hydrogen. In Edinburgh coal gas we have generally 
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observed the empyreuma alone ; but frequently the other is per¬ 
ceptible also, and sometimes it prevails to an iusiitferable 
degree. 

The most serious objection to coal gas arises from the pre¬ 
sence of impurities. Tliese are, a black matter like tar, and 
compounds of sulphur,—all derived from the coal itself, and 
therefore necessarily present oiiginally i.i every desc liption of 
coal gas. Witliout purification, therefore, coa.l gas could scarcely 
be used at all; and it becomes a question ofini[)oitaiK‘e to deter¬ 
mine, whether or not the noxious ingredients may be vvliolly 
removed from it. The greater part of t he tar is deposited at the 
works in the proper vessels, but a minute portion does com¬ 
monly pass over with the gas. It tends to clog the apertures of 
the burner, and of course soils substances upon which it is dejio- 
sited. In common shops, where a free current of air is pre¬ 
served, the eft’ect is hardly noticed ; but we suspect that a part 
of the inconvenience found by jewellers to attend the use of coal 
gas arises from this cause. 

The most formidable of the compounds of sulphur present in 
coal gas is sulphuretted hydrogen. The presence of this gas is 
hurtful in two ways. If it escape unhurnt, it oft’encls by its 
insupportable odour, and attacks silver, and paint, with great 
readiness. When consumed, it forms sulphurous and sulphuric 
acids, which may injure the health, if habitually inspired, and 
act chemically on various substances, as' on iron and steel. 
Hence the necessity of removing it entirely from coal gas. On 
tliis subject two important questions naturally occur, to both of 
which we can give a decisive answer. 1st, Can sulphuretted 
hydrogen be wholly separated from coal gas 1 and, 2dly, when 
it is removed, Can coal gas be regarded as perfectly free of 
sulphur ? 

We are satisfied that sulpliuretted hydrogen may he wholly 
removed ; for we have repeatedly examined the Edinburgh coal 
"as by the most delicate tests, without detecting a trace of it. 
Of course we do not vouch that it is always equally pure, be¬ 
cause the least neglect, on the part of the workmen, must inevi¬ 
tably cause some sulphuretted hydrogen to escape into the 
pipes. It is equally certain, however, that coal gas, when com¬ 
pletely free of sulphuretted hydrogen, still contains sulphur. 
On burning a small jet of coal gas, free from sulphuretted hydro¬ 
gen, so as to collect the fluid formed during the combustion, 
the presence of sulphuric acid was uniformly detected, demon¬ 
strating the existence of some compound of sulphur. What 
that compound is has not yet been ascertained ; hut from its 
peculiar unpleasant odour, and the circumstances under which 
jt is generated, the sulphur is most probably in combination 
vvith carbon, either in the form of the volatile liquid, sulphuret 
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of carbon, as Mr. Brande conjectures, or, what is perhaps more 
likely, as a gaseous compound, containing a less proportion of 
sulphur than exists in that liquid. 

In whatever state of combination the sulphur may be, it does 
not affect the salts of lead like sulphuretted hydrogen; nor does 
it act so readily, if at all, on polished silver and gold. Hence 
the gas which contains only this impurity, will be less injurious, 
when any of it escapes unburnt, than such as contains snlpliiir* 
etted hydrogen; hut since it uniformly yields acid vapours 
during its combustion, one part of the objection remains in full 
force. 

These various objections, whatever weight they may have, 
apply to coal gas only. 


Article VII. 

A St/nopsis nf the Genera of Reptiles ami Amphibia, with, a 

Description of some new Species. By John Edward Cray, Esq. 
FCS. &c. ' 

(To the Editors of the Annals of Philosopfii/.) 

GENTLEMEN, British Mustum, Juti/\2, 1825. 

The reptiles have been comparatively neglected by recent 
zoologists, perhaps on account of the popular prejudices against 
this interesting and curious class of animals which Linmeus 
designates “ Animalia pessima tetra nuda.” It is only necessary 
to overcome these prejudices, and to examine them even 
superficially, and we cannot but be struck with the beauty of 
their colours, the wonderful nature of their structure, and the 

E eculiarities of their habits and manners. Indeed I do not 
now any class of animals better calculated to excite the wonder 
and astonishment of a student of nature. 

V'ith the hopes of inducing some inquiry into, and exa- 
mijiation of, this department of natural history, 1 have 
attempted to bring together into the form of a synopsis, the 
labour of the preceding writers on this class, and have also 
thrown into it my own notes formed on an examination of the 
specimens at present under arrangement in the British Museum, 
which are exceedingly interesting to me in several points of 
view, first, as containing several undescribed .species, and spe¬ 
cimens of interesting or obscure genera; and secondly, the 
older specimens having been examined, and most carefully 
named by my late uncle, who paid great attention to this 
department of zoology, and several of whose manuscript species 
still remain unpublished. 

1 need not dwell on the distinctness of the two classesof rep- 
fiew Series, vol. x. o 
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tiles and amphibia, or of the scaly and naked-skinned groups, as 
they are allowed to he perfectly distinct by all modern naturalists, 
although they do not agree with regard to the rank of the latter 
group. I am inclined to follow the opinion of Macleay, Blaiu- 
ville, and others, in considering them noth as classes, and con¬ 
sequently of efjual rank. 

Class III.—RF.rTiLiA. 

Body covered with scales or hard plates imbedded in the skin; 
heart with two auricles and one ventricle respiring by lungs. 
The blood is cold; the windpipe ringed ; the ribs arc perfect, 
and there are several vertebrae ; the penis is distinct, soinetiincs 
double. The egg is covered with a shell, mostly hatched in tho 
body of the mother. 

Synopsis or tmk Orders. 

Jhdy covered rvilh imbedded hard plates; legs disliact. 

Ears closed with a valve.bin yuosatjei. 

Ears naked, valvclcss. Sauiu. 

Ihdtj covered with scales, or two large shields. 

Legs 2-4 weak; ears naked. Sacropiiidii, 

Legs 0; earsO.•... Oriiinii. 

j^egsd; body covered with two shields. .. Cuelonii. 

Mr. Macleay, in his excellent Hard EiUomoIogicw, has 
observed that the order of this class appears to assume a circu¬ 
lar disposition ; the most visible break in this arrangement is in 
the passage between the snakes and the tortoises ; for the con¬ 
nexion between the latter order and the crocodiles must be visi¬ 
ble to every one, if they only consult Shaw’s figure of the 
Tesludo serpentina, and compare it with that of the crocodile, for 
it is in fact a crocodile with a shortened body, covered with 
united instead of distinct shields, and a bird’s beak. The pas¬ 
sage from the crocodiles to the lizards by means oH the Mini tors, 
has long been known to naturalists, who have often considered 
the latter as species of the former genus ; and even LiniiaBus 
placed them in the same section of his genus Lacerta. The 
8incs have always been placed in the same genus or group with 
the lizards; but their affinity with the slow-worras did not escape 
the penetrating eye of Linnaeus, who observes that the Lacerta 
Chalcides, is “ Media inter Lacertas et Angucs;” and the union 
of the genera Sineus, Anguis, and Ampliisbcua, into an order, 
although it lias not been done by any zoologist that I am 
aware of, appears to be strictly natural, for the feet in this order 
exist in such various degrees of developenient, that the 
being with or without them appears to be only a family 
or generic character, and not ordinal. Linnseus placed the 
genera Tortrix and Eryx of the true serpents as species of his 
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genus Anguiiy thus showing that he considered tliem as nearly 
allied, l^o far the passage from one order to the other has 
been very easy and gradual; and indeed sometimes I have been 
doubtful, as in the last case, to which order I should refer 
the genera. There is eviuy reason to believe from general 
slrue,ture, that there exists aiiaftinity between the tortoises and 
the snakes, but the genus that exactly unites them is at pre¬ 
sent unknown to European naturalists, which is not astonisliing 
wlien we consider the immense number of undoscribed animals 
wliicli are daily occurring. 

Mr. Macleay thought these two orders might be united 
by means of Enn/s Jjongiro/lis (the long-necked tortoise) of 
Shaw ; but the I'auiily to which this animal belongs appears to 
be the one whicli unites this class to the crocodile : if I may be al- 
htwed to speculate from theTpeculiarities of structure which 1 have 
observed, 1 am inclined to think that the union will most proba¬ 
bly take place, by some newly discovered genera, allied to the 
marine or Iluviatiie soft-skinned turtles, and the marine serpent. 

§ 1. liody covered with imbedded hard plates ; legs distinct, Jit 
for ualhiiig. Loricata, Grai/; not Merreiu. 

Order 1. Emydosauri, Jllainv. 

Ears closed by two longitudinal valves ; anus longitudinal; 
body covered with large imbedded plates; tongue short adnate ; 
legs four; toes four before, five behind; sternum long; clavi- 
ch;s nunc ; lungs not extended to the abdomeu; living in or near 
water. 

Earn. I. Crocodilida:. 

Feet three clawed ; hinder ones ; palmate or semi palmate 
tail compressed. 

1. AnioAToR, Cuv. 

Head blunt; hind feet semi-palmate. America. 

A. lucius. Gray, Crocodilus lucius, Cuv. 

2. Crocodilus, C«u. Champsc, A/e/'m/i. 

Head blunt; hind feet palmate. Old and Neto Continent. 

C. biscutatus, Cuv. 

3. Gavial, Oppel. Gavials, Cuv. 

Head very long ; liind feet semi-palmate. Old Continent. 

G. gangeticus, Gray. Crocodilus gangeticus, Cuv. 

Earn. II. IcTinosAURiD^,. 

Feet paddle-shaped; toes five; cervical vertebra 18. Marine. 

1. IcTiiiosAuuus, Kwnig. Proteosaurus, Home. 

Teeth in a grove. 

Latreille applied the name Ichiosaurus to the larva of a sala- 

o 2 
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mander; but the genus has been properly rejected by all latter 
zoologists. 

1. communis, Ktenig. 

2. Saukockphalus. Jlarlan, 1824. 

Teeth in separate sockets. 

S. Harlan. 

Ram. III. pLKsiosAUitin.E. 

Feet paddle-shaped; toes five; cervical vertebra 135 or 41. 
Marine. 

1. P r, Es i () s A u R u s, Conyhearc. 

P. dolichodeirus, Vonybeure. 

Cuvier 1ms described a genus of largo lizard fossil under the 
name of Ceos auuus, Oss. Fos. v. ii. 328, which ho says is inter¬ 
mediate between the monitors and crocodiles. 

The genus Megalosaurus of finckland, Geol. Trans, is, per¬ 
haps, allied to this order. 

Order II. Saitrt, Tdainv. 

Drum of the cars naked, or covered with the skin; anus 
transverse; body covered with large and small imbeildcd scales; 
legs four, toes 5, before and behind; sb'rnum short; clavicles 
distinct; lungs extended into the abdomen; living mostly on land. 

^ 1. Tongue not extensile. Ascolabata, iMerrein. 

Finn. I. 8tf.ei.ioni D E. 8telliones, Ci/r/tv, 

Toes free; inequal; body subcompressed ; throat subpendu- 
lous, extensih;. 

The throat of all, but more csjiecially of (ho sjiecies of the 
latter section of this family, are more or less capable of being 
dilated by the jjroccsses of the os hyoides, as noticed by Baron 
Cuvier in his Lssay on the Osteology of Lizards (Ossment Fos- 
siles, Y. ii. p. 281); and it has lately been described and figured 
in an excellent jwper by Mr. Hell, in the Zoological .Journal, as 
existing in the genus Anolius. 

Without any teeth in the throat; teeth eijual, conical ; toes 
simple. Agamina, Gray. Stellionida', Hell, without character. 

(icn. 1. Ukomasi’rix, Merrein. 

Hody and head scaly; tail with large whirled pointed scales; 
femoral pores distinct. 

IJ. llichii, Gray. U. acanthinurus, Bell, not U. Anthurus, 
Mcrreni. Common Africa. 

2. ZoN URL'S, Merren. Cordylus, Gronovias. 

Body scaly; head and abdomen shielded; tail whorled; 
spinose ; femoral pores distinct. 

Z. Cordylis, Merren. L. Cordylus, Lin. 
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3. Agama. 

Body and bead scaly; tail with small scales; femoral pores 
none; toes 5-5. 

This genus contains the following subgenera characterized by 
the form of the scales, &c. 

1. Stellio, Daiid: St. vulgaris; Lacerta stellio, lAn. 2. Agama, 
Dauil; A. muricata, Dand. 3. Tapayia, Gray; T. orbicularis; 
Lacerta, Lin. 4. Trapelus, C'«y.; T. mulabilis, woi. Calotes, 
JSlcrren. 5. Calotes, ; C. qphiomachus, no(>.\ Lacerta 
Calotes, Liu. b. Lyriocephalus, Menem (Lophyrus, Oppel.). 
L. niargaritaceus, Merren. 

4. Pn KUSTES, 3iem'/M. Agama, Daiid. 

3'oes four before, live behind ; taii prehensile. 

P. prehensilis, Menem. Carapopeba, Margrave. 

5. Basil I (’US, Laurent. 

Head and body scaly; tail with a dorsal lin supported by 
bony rays ; femoral pores distinct. 

B. initratus, Daua. 

(). Draco, /.//(. 

Head and ])ody scaly; sides of the body with wing-like expan¬ 
sions supported by the spurious ribs; femoral pores none ; tail 
round, scaly. 

D. viridis, Dnud. 

7. Ptekooactylus, Cuv. 

The index finger of the fort? foot longer than the body 
“ sup](orting a flying membrane,” Cuv. 

1*. longirostris, Cuv. 

i ’I’ With teeth in the throat. 

H. C/LAM Y DosAi; m s. Gray. 

Head and body scaly; tail round scaly; neck with a large 
pliated frill on each side; femoral pores none. 

C. Kiugii, Gray. New Holland, Capt. P. King; see the 
inedited Journal of his \'oyage. (I am not certain that this 
genus has palatine teeth.) 

9. U.v\'sDaud. 

Iguanina, Gray. 

Teeth unequal or compressed, denticulated; head shielded; 
body scaly ; back furnished with a dorsal crest; femoral pores 
distinct; toes 5-5 simple; tail crested. 

I. tuberculata, Laur. Lacerta Iguana, Lin. 

10. Cyclura, Harlan. 

Head ? body scaly; back with a dorsal crest; femoral 
pores distinct; toes 5-5 simple ; tail with large whorled pointed 
scales. 

C. carinata, Harlan^ Acad. N. S, Phil, 1824. 
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11. Amblyhiiyncus, Jie//. 

Head short, truncated, above tuberculated; body scaly ; neclc 
back and tail with a spiny crest; toes 5-5 simple, nearly e(jual; 
femoral pores distinct; teeth trilobate. 

A. cristatus, Yie//, Zool. Jouru. ii. t. 12. Mexico. 

12. PoLYCnutJs, C//U. 

Head pyraniidical shielded; body scaly, inflatile; not crested; 
femora! pores distinct; toes 5-5 simple. 

P. marmoratus, Merrem. 

13. Anolil's, C»u. Anolis, il/e/rm. 

Ibiad pyramidical; scaly (or subscutatc); body scaly; toes 
5-5 very \me<[uul, ends dilated. 

'fliis <^enus may be divided into several subgenern, according; 
to its scales and dorsal crests. 

1. Anoliiis. A. padagricus, YYr///</. 2 .Lacerta biil- 

laris, Lin. 3. A. limeatus. J)au(l. 4. A. Chivieii, 

Merrem: alliculto Jldsilicns/ 

The fossil genus MDsasanrus of fa)nybeare, ai’cording to 
('//)'/Vr, O.ss. Fox. V. ii. 337, is intermediate between the AgfO/iZ//// 
and the Jiiiuniina. 

*rr» 

Fam. II. CiKCKOTi 

Toes nearly equal, mostly dilated, beneath transversely scaly; 
body depressed; throat not extensile; teeth conical or three 
lobed : none in the palate. 

1. PiiYLi-iJUi s. Gray. Phyllures, Cue. 

Tail depressed, lanceolate; toes simple, liliform, elawe<l; 
hotly and liead scaly. 

P. W’hitii, )U)h. Lacerta platura. While s Jour. ■ Agama. 
Platyura, Merrem. Perhaps belong to the former family. 

2. irKori.ATEs, Duiul. 

Tail depressed, edged witli a membrane; toes semi-])!dmate, 
dilated at the ends, scales longitudinally divided, claws sunk 
in the grove. 

*11. iimbriatus. Stellio fnnbriatus, Schueid.** Caudiutirbt'ra, 
Laur. C. cristatus. Lacerta caudiverbera, IJu. ***Gecko 
tetradatylus, Merrem. 

3. Ptyodactyli s, Grai/. Ptyodactyles, Cuv. 

Tail round; toes free, dilated at the end, scales longitudi¬ 
nally dividt.'d, claws sunk in on the grove ; femoral pores none. 

P. lobatus. L. gecko, llasselt. 

4. Thecadactyll's. Thecadactyles, Cuv. 

Tail round, scaly ; toes dilated their whole length, furnished 
beneath with scales divided by a longitudinal fallow', containing 
the claw's ; thumb clawless ; thigh poreless. America. 

T, lievis. Greco levis, Daiid. Lac. rapicauda, Gmelin. 
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5. IIemidactylus. HeiAulactyles, Cuv. 

Tail ro\nid, beneath ringed-; toes dilated at the base into an 
oval disk, formed of two series of scales; claws and femoral 
pores distinct. Old Continent. 

♦U. tuberculosiis. Gray. Gecko, Dand. 11. raaculatus, 
(irai/. Gecko maculatus, Menem. II. Iriedrus; 11. acu- 
leatus ; and II. platyurus. Gecko, Merreni; belong to this genus. 

(). Gkcko. 

Tail rmnid, scaly; toes dilated their whole length, furnished 
witli transverse series of scales, clawed; thumb clawless; femo¬ 
ral pores distinct. 

G. veins, Merreni. l.acerto gecko, /.,///. G. vittatus and G 
Spectator, Menem, belong to this genus. 

7. Taiikntoi.a, Graj/. 

'fail round, scaly ; toi's dilated their whole length, furnished 
with transverse series of scales ; tluinib, index,and litth; lingers 
flawless; iemoral pores lioiu;. 

'f. stellio. Gecko stellio, Menem. Lacerta JMaurilanica, 
Lin. 


<S. Platy [iA( rv m s, (inn/. Platydactyles, (Jne. 

'fail round, scaly ; toes dilated their whole length, furnislual 
with a, St lies ol‘scales, flawless; iemoral [lores none; thumb 
very small, Is/e of Fnnice. 

P. Giivieri, Gnu/. Gecko immgius, Cin\ P. oc-ellatns, 
(inn/. Gecko, Cue. and P. squalidus, Gnnj. Gecko, Dnnd. 

t). Pn Kl.Sl MA, 

'fail round scaly; toes ililaled their whole length, furnislied 
with a series ol sirahjs, clawless; thumb small; femoral pores 
distinct, hie. of Fninee. 

P. crepidianus. Gecko, Menem. P. ornatmu, (Jnn/. Ilrown, 
hack ornamented with six row’s of red oval spots. Capt. King. 

§ 11. 'J'on/fiie exten.die. Sauraa3, Merrem. 

I'nm. III. 'f u !• IN A M n I n /i;. 

'fonguo deeply two cut, very extensile ; teeth only inthejaw's; 
tail mostly laterally compressed ; subaipiatic (allied to the Kmy- 
dosauri). 

1. UuANCS, Merreni. 'fupinambis. Lain. Monitors, C7«’. 

'feeth conical; throat collarless ; head and Imdy scaly ; belly 
annulated; toe.s 5-5; femoral pores none. J'/ie /Ineienl Continent. 

'*Tnil rounded. U. Bracmna, Merrem. L. Dracaaia, Lni. 
^■*Tail compressed, beneath rounded. 1. U. varius, Merreni. 
Lacerta varia, White, IN. U.’ 
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2. Aua, Grat/. Dragonnes, Cuv. 

Head shielded; body scaly, with larger shields on the back; 
throat with two pleats; toes 5-5; femoral pores distinct; teeth 
conical; tail compressed at the end. America. 

A. crocodilinus, Grap. Teius crocodilinus, Merrem. La Dra- 
gonne, Lacepede. 

11. Trios, A/ivrm. Les Sauvegardes, Cmp. 

Head shielded; body scaly, scale of the abdomen long; throat 
with two pleats ; toes 5-5, or 6-4 ; femoral pores distinct; 
teeth denticulated; tail compressed. America. 

T. bicariiiatus, Merrem. Lacerta, hin. 

4. Amkiva, Sap. 

Head shielded; body scaly; scale of the abdomen broad ; 
throat with two pleats; toes 5-5 ; femoral pores distinct; teeth 
denticulated; tail round. America. 

A. vulgaris. Lacerta Aiiiciva, (hnelin. 

J'am, IV. Lacrut i s i n.T,. 

Tongue deeply two cut; very extensible ; teeth in the jaws and 
palate ; tail round ; neck surrounded with a collar of larger 
scales ; toes 5-5. 

1. Lacrkta, hill. Cuv. 

Head and abdomen shielded ; back scaly ; a. collar of larger 
scales round the throat; femoral pores distinct; teeth conical. 

L. agilis, IJa. 

2. 'fAciiY DHOMUS, Oppci. 'rukydroiuc, 

Head, back, and abdomen shielded ; femoraf pores none, with 
two vesicles at the anus. 

T. sexlineatus, Daad, t. 39. 

The species of this family reipiire further division and exami- 
iiatioii: the latter genus is allied in form to the next order, or 
Saurophidii. 

I'am. \. 0AMF.LJONi n.R. 

longue round, club-shaped, very extensile; teeth three-lubed; 
tail prehensile ; body and head minutely si'aly ; toes 5-5, 
united; two and three together, clasping; tympanum covered 
with the skin. 

1. CllAMRLIOX, L5/. 

The only genus as yet known in the family. 

*(,). vulgaris, .Latr. Lacerta chamceleon, XAn. Africa. 

**C. calcaratus, Merrem. bifidus, Uroguiurt. 

This lamily is allied to several ihc^StelUonida-, as l*/ieasles, 
Svc.but its aflinity with Laccrtanidtc is not so apparent. 

§11. Jjodp covered teith scales or a bony case; legs often 
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mtutwo, or too small for walking; sometimes adapted for 
swimming. 

Order III. Sauuopiiidii, Grai/. 

Drum of the ear deep seated, partly covered with a posterior 
transverse valve or by the skin; eyes furnished with longitudinal 
eyelids; skin covered with uniform imbricate scales, or rings of 
s(|iiare plates ; feet two, or four small, weak, sometimes wanting; 
occipital condyle three cut; lungs two unequal, or rarely only 
one ; ossa quadrataiu one on cacli side ; upper maxilla immove¬ 
able. 

^ 1. Uodif covered with imbricate scales; anus transverse, not 
tenninal; tonnae extensile I 

I'am, i. SiNCin V., Gray. 

llody fusiform; scales uniform, shining; tongue fleshy, 
slightly extensile; teeth denticulated; (Irum of the ear 
deep, partly covered with a transverse posterior valve ; legs four 
weak ; toes nearly eijual. 

1. Si NCI’S, Daud. 

llody fusiform, uniformly scaly; head shielded; feet four; 
femoral pores none ; toes 5>5 ; teeth in the jaws, and two rows 
in the palate. 

S. ollicinalis, Schneider. Laccrla Sineus, Idn. 

2. Tii-iQCA, Gray. 

Body 1‘usiform, uniformly scaly; head shielded; feet four; 
femoral pores none ; toes 5-5 ; teeth only in the jaws. 

'l\ tubcrculatus. Gray. Lacerta Sincoides, White. 

o. Cl \ M N o i‘ 11 r A L M r s, Merrem . 

“ Body fusiform ; head shielded ; feet four; femoral pores 
toes 4-5 ; teeth conical (only iu the jaws 1); tongue two-forked ; 
eyelids none,” Mcrrcn. 

(j. quadriliueatus, Merrem. Lacerta, Lin. 

4. TuAClIYDOSAUUl s, Gnu/. 

Body lusiform ; head shielded ; back covered vvitb bard bony 
scales, like the frontal sheids in form; abdomen with thin scales; 
feet four; toes 5-5; femoral pores none ; tail short depressed. 

T. rugosus, Gray. New llolluud, Capl. B. P. King, RN. 

5. CiciGNA, Gmi/. 

Body subfusiform, with a distinct lateral line; head shielded; 
feet four; femoral pores distinct; toes 5-5 unequal. 

C.sepiformis, Gray. Sineus sepiformis, Schneider. 

Fam.ll. Angudiu.t:. 

Body cylindrical; scales uniform, shining; tongue fleshy 
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necked; drum of tlie car, partly covered with a transverse poste¬ 
rior valve ; feet four or two, weak ; anus transverse, not terminal. 

1. Seps. DaiuL Chammsaura, Schneider. 

Head shielded; legs four; toes 3-d ; body without any dis¬ 
tinct lateral line; scale uniform. 

S. chalcidica, Merrem. Grey, with nine grey lines above \ 
tail longer than the body; scales of the head unequal. Lacerta 
chalcides, Lin. C. chalcis, Schneid. Chalcides !Seps, Lalreille. 
Seps. tridactylus, Daud. 

S. equalis, Gray. Grey .; fail thick, half as long as 

the body (perha])s injured); scales of the head e(jiial; head and 
body 30-10 ; tail 17th of an inch; scale of the head numerous, 
very nearly C(iual. 

2. Tetuadactyi.us, Menem, 

Head shielded; legs four; toes 4-4 ; body furnished witli a 
distinct lateral lino ; scale of the back quadrado of the abdomen 
hexagonal; tongue sliort entir<!, 

T. Chalcidicus, Mcrrein. l.acerta tctradactylus, Lneep. Ann. 
Mas. 


.3. Mo j\o D Ac r Y L us, ISFerrcni. Chaimesaura, Schneid. 

Head shielded; body with acute kiaded scales; feet four ; 
toe one to each foot; tongue short entire. 

M. angniiius, JMcrrcni. Lacerta anguina, IJji. (Chalcides 
pinnala, Lnnr. C. anguinca, Lnnr. 

4. Bipes, Laup. 

Head shielded ; body with inibrical scales ; fore feet hid in 
the skin ; hind feet with two toes; tongue short apex necked. 

B. anguinus, ilic/rcM. Lacerta bipes, inn. 

Merrem describes from Gronovius an animal under the names 
of J\i/gud<ivli/ins (jitmovUy but ho doubts it being distinct from 
the former; it is only said to diii’er in having only f)ne toe to 
the hind feet. Chiviev, ll. A. describes the former as only hav¬ 
ing one; on what authority I do not know. 

T). Bvoopus, Menem. 

Head shielded; body with a distinct lateral line, (“back 
scaly; abdomen witli small sbelds,” Alerrem) ; femoral pon>s 
distinct; eyes large; drum of the ear large ; teeth in the jaws 
only; tongue short, entire; fore feet hid in the skin; hind feet 
clawless; rounded, lohed. 

P. lepidopus, Merrem. Bipes lepidopus, Lacep. N. Holland. 

(). PsKUDOPES, Merrem. Sheltopusik, Lritrc/V/c. 

Head shielded; body furnished with a distinct lateral lin<*; 
fore feet wanting; hind feet sliort, two or three lobed ; tongue 
tw o-forked j teeth blunt only in the jaws. 
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P. serpentinus, Merren. Lacerta apus, Pallas. Chamaisaura 
ap\is, Svlmeid. ]3ipes sheltopiiBik, Bonnot. Shcltopusik didac- 
tylus, IaiI. Seps. siieltopusik, Daiid. llussia, 

7. OiMiiosADiu s, Doiid. Uyaliiius, Merrem. 

1 Iliad shielded; body vith a distinct lateral line; feet none, 
(liid under the bkiu); drum of liie ear apparent; teeth in the jaws 
and j)aiate. 

O. ventralis, Duiid. Anguis, Lin. Cluimaisaura, Schneid. 

8, Anouis, Ian. Cur. 

Head sliieldi'd; body without any lateral line; feet none (hid 
under tlie skin); drum of the ears covered with the skin; teeth 
only in the jaws. 

A. liagilis, Lin. 


ih Acon 11 AS, O/e. Vass, J)aud. 

Head shielded ; the anti nor shield ])rnjecting over the month, 
labial lint; not distinct; feet none, nor no bones (hid under the 
skin); (liiiin of the ears cov(;r('d with tin; skin ; teeth in tiie jaws 
and palate, allied to llu; uesit faniilv. 

^ I'.yes distinct. A. Meleagris, Ah’/cc///. Anguis, J.bi. Eryx 
IMeleagris, J)(iiid. "’•^Eyes hid with the skin. A. ciecus, 
i.'ur. 


^ 2 . liodi/ (oeered irilli intricate scales; anus terminal. 

ram. III. Ty 1*11 loimujt., Gray. 

Iiody cylindrical, covered witli imbrii;at,n scales ; feet or logs 
none; head sliii Ided, niu//le advanced ; tongue long, forked 
extensile ; anus terminal; drum of the ear hid under the skin. 

1. Ey I'll LOOS, Schneider. 

V.ycs visible under the skin. 

Dr. Waggler has published a genus under the name ot' Sienos¬ 
toma which does not appear to dilier from this or Aconiias, 

§ 3 . Ihdi/ covered with vinyls of square scales. 

Fam. IV. Amphisb.'CM UA-:, Grai/. 

Jhidy cylindrical, covered w ith rings of sijnare scales ; feet or 
logs none; head and sometimes the chest shielded ; tongue 
short, cut; teeth conical only in the jaws; anus terminal; drum 
of the ear hid under the skin. 

1. AmthistiainA, Lin . 

Pody covered with rings of uniform sized scpiarc scales; head 
shielded; anus with a senes ol pores in front, 

A. alba, Lin. 



l204 Mr. Cray on the Oenera of Reptiles. [Sept. 

2 . Leptostermon, Wagler. 

Head and chest shielded; body covered with rings of square 
scales ; anus without any pores. 

L, microcephaluH, Wugler 10, t. 26, f. 2. 

JfviW. V. ClIALCiniD.E. 

Body cylindrical, covered with rings of uniform square scqjes; 
legs two or four; head shielded ; tongue ....; teeth ....; anus 
transverse submedial; drum of the ear hidden. 

1. Chirotf.s, Cmu. Bipes, Ln^r. Bimanus, 

Legs two, posterior; toes five, clawed. 

C. canaliculatus, Merrem. La Cannell, Lwcep. Lacerta lum- 
bricondes, Shaw. 

2. Chalcides, Daud. Chalcis, Merrem. 

Legs four; toes three, cla^ved. 

C. flavescens, Bonnat. Le chalcide, Lacep. Chamiesaura 
Cophias, Schneid. Chalcis Cophias, Merrem, 

3. Cophias, Cray. Colobus, Merrem, not Illiger, 

Legs four; toe one, clawed, 

C. Daudini, Cray, Colobus Daudini, Merrem. Chalcides 
Monidactylus, Daud. 

Order IV. Ophidii, liroguiart, Serpentes, Lin. 

The drum of the ear wanting; eyes destitute of the third h.’; 
skin covered with imbricate scale or plates; feet none; chest and 
blade bones wanting; ribs encircling the body; body of the 
vertebra uniting by a convex and a concave syi face; the os 
tympanum or pedicel of the lower jaw moveable, and suspended 
to another similar bone or mastoide, attached to the skull only 
by ligaments. The branches of the jaw only united together by 
ligaments, so as to let them separate more or less from 
each other, and allow the animal to swallow large bodies; the 
palatine arches movable, armed with sharp recurved teeth. 

^ 1. Upper jaws with fangs only. Venati. 

The jaws are very dilatible ; the tongue very extensile; head 
large behind; the upper maxillary bones small, supported on a 
long pedical, and very mobile, furnished with a fang, pieced 
with a little canal, which give passage to the liquor secreted 
by a considerable gland under the eye. The fang, when the 
animal is not irritated, is hid in a plait of the palatine integu¬ 
ments ; viviparous. 

I'am. 1. Crotalid.e. 

Body and tail covered beneath with simple transverse plates; 
head usually scaly. America. 
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* With a Rattle. 

1. Crotalus, L/7i. 

Head covered with scales; the muz/le j)erforated with a small 

fovea behind each nostril; tail furnished with arattling appendix 
formed by the dry terminal scales. America. 

C. horidus, Lin. 

2. CROTALOPnoiU’S, fJn. (inn/. 

Head covered with j)Iates ; muzzle with a small fovea behind 
each nostril ; tail I'urnished with a lattlin;*: ai)pemlix. j\tnerica. 

C. miliaris, Lin. 

** Without any Rat (leu. 

I'Lrnis, il/<v7r?/. Scytalcs, Ijutr. v.oiGronov. 

Head covered w'ith scales; the muzzle not [)erforated ; tail 
Him[)le. Allied to A'iperada*, Menem. 

IS. zic zac, Hoa horrata, Sehneiiler. 

4. A<’antm<mms, Daiid. Ophyas, Menem. 

Head with large scales in front; no pores ladiind the nostrils ; 
tail w ith double plate only beneath the end, which im ininate in a 
very acute point. 

A. cerastinus, Dand. Hoa palpebrosa, Shaw. Ophryas 
Aeant()phis, Merrem. 

5. Lanoaiia, /b/zg. bangaya, .S7 zz7»'. 

Head covered with large plates ; muzzle long, poijited ; tail 
surrounded hy ring-like plates, except at the end wliiidj is scaly. 

li. nasuta, Shaw. L. madagascariensis, Merrem. Is this 
genus allied to Drj/inus { 

P'nm.W. Vie Kin da:. 

The body scaly ; the abdomen covered with annulated plates ; 
the tail with divided scale beneath ; anus without spurs. 

Head distinct, seafy, behind hroad. Vipeiina. 

1. TaicoNocKrHALUs, 0/)pc/. Lachensis, (Jophias 

Merrem. 

Head triangular with a distimd. fovea behind the nostrils; tail 
round ; apex simple, conical, sometimes armed. 

T. atrox, Merrem. 

2. Crasedocephalijs, Kuhl. Hothrops, 

Head truncated, w ith a distinct fovea behind each nostril; tail 
round, the plates towards the anus entire, apex simple, conical, 
plates halved. 

C. crotalinus, Kuhl, Crotalus Miitus, Lin. 

3. Conn A, Laur. Vipera, Lour. Echidna, Merrem, not Geoff. 

Head covered w ith scales without any fovea behind the nos¬ 
trils ; tail round. 

V. Cerastes, Laur. Coluber Cerastes, JJu. 
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5. Pelias, Merrem. Coluber, Laur. 

Head scaly, with tliree larfjcr plates, without any fovea 
bcliind the nostrils ; tail round. 

P, Berus, Merrem. Coluber Berus, IJji. 

**Jfead broad behind, with plates. jS'aiina. 

f). Naia, Lanr. 

Head, with nine jdates behind, broad ; neck very expansile, 
covering the head like a hood; tail round. 

N. tripudiuns, Merrem. Coluber Naja, Inn. 

Head indisliuel, ivith plates ; mouth small. Blapiiina. 

(). Si:i*r.i)()N, Merrem. 

Head with nine plates, without any fovea behind the nostrils • 
tail round. 

S. Hieinac.hates, Merrem, Hieuiaehate, Ijacep, 

1. I'b-Ai’s, Sritueid. 

Head rarely distinct from the body with plates, without any 
fovea behind tlie nostrils; tail round. 

li. benniscatus, ISebneid, Coluber henniscatus. 

The fangs of this genus arc saiil not to bo pcrforaled ; it is, 
therefore, closely allied to Colnberube, and the tril)c should 
be removed to the latter I'aniily ; I have at present considereil it 
as the passage between the two'sections of Opliidii. 

8. Micuuuns, irr/gAr. 

Head indistinct witli nine plates, without any foviia behind the 
nostrils ; tail very short, acute; sidjcaudal plates one and two 
rowed. 

M. spixii, Waller. 

!k Pi.ATURus, Latr. 

Head with plates ; tail compressed, broad two edged, allied to 
llydridtc. 

P. fasciatus, Latr. Cohd)er laticaudatus, Liu. Laticauda 
scutata, Laur. llydrus colubrinus, Seliueid. 

^11. Upper ja 10 with teeth, and with or without Jdn;j:s ; oripa^ 
rous. 

I'am. H. llYDKin.T,. 

Nostrils on the top of the head, opcrculated ; teeth and 
usually fangs ; body covered above with scales, and beneath with 
scales or narrow plates. 

^Tail eompressed. Li ring in water. 

1 . Aipysurus, Lacep. 

Head shielded ; belly with a row of small shields; tail beneath 
scaly; neck dilatible. 

*A. iiuvis, Lacep. Enhydris licvis, Merrem. 
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2. ENIIYT^'RIS.il/OTfW. 

Hoad slii(ddcd ; holly with a row of small shields; tail beneath 
scaly; body keeled; neck simple. 

E, spiralis, Mcircm. llydnis spiralis, Shaw. 

)5. Distkiua, J.art'p. 

Head shichhid ; belly ^Yith a row of shield apparently fornuMl 
of tuo rows of scales soldered together; tail beneath scaly; 
neo.k simple. 

i). duliata, iMccp. N.II. Ca]it. 1*. P. Kiiej;, 

4. llYnnoiMiis, Daiid. Ta’ioselasma, Lacep. 

Head shielded ; bcdly and tail, beneath shiehle.d. 

' 11, ni'j;i() anetns, Dautl. Riish-I, hid. Srrp. t.(!. * '*l,ei<ise- 

I. isma, striata, hanp. Ann. Mas. iv. " i 11. .s[tiralis, noh. 

II. spiralis, Shaw. 

Dand. llydropliis, and Daad. 

Head siiielded ; body and tail entirely scaly. 

P. bicolor, Daad. Any,uis plat,lira, I, in. 

ti. (’ll i'.nsv ni: Car. Ae.rocordiis, Shaw. 

Head and body entiiidy eoveri'd with small scales ; tail <'(nn- 
pressod. 

C. ;^raunlatns, Mcncin. Hydras, iS’iV/ia d/e/a Pelamis, 

'^ '^‘.I'anisii none : tail, round. 

7. Aouocordu.s, llornaledi. 

Head and body eiitiri^ly (‘overed with small scale; tail round; 
lan^s nunc. 

A. .lavanicus, Hornslrdl. 

I'aai. W (b»i,cnitiD,r.. 

.laws fiivnisherl with teeth, and sometimes fanL;;s ; head <‘ 0 vcred 
with plates; abdomen covered with bioad rinjL^-hke plates; tail 
with two, and sometimes only one series of plates beneath; anu.s 
destitute of spurs. 

''^Monlh wilh faw^^. 

1. Trimruksuim’s, Larcjwde. 

Head narrow, shiehled; body with broad smooth scales on 
the sides, and narrow keeled scales on the back ; tail with whole 
and divided scah's. 

i'. leptocephahcs, hacepede, Ann, Mas. A'. H. 

2. Hu NO All us, Dondin. 

Head blunt with nine plates ; body scaly with the dorsal 
scales larger than the rest. Subcaudal scale one rowed, entire. 
E. cteiuleus, Daud. lioa lineata, SImv. 
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3. Ophis, Wagler. 

Head with small imperforate teeth placed before butnot behind 

the fangs ^ abdominal plates broad, the subcaudal plates two 
rowed. 

O. Merremi, Wag/cr. 

Mouth without fangs: uithout any fovea before the eyes. 

4. Coi.UBER, lJu. N^itrix, Lour. Coronclla, l:aur. 

Head with eight or nine plates ; nostril simple, solid,convex; 

mouth large, bent down at the angles ; tail betieath with all the 
lower divided ; scales of the back e(|iial. 

="=0. albus, Liu. C. brachyurus, Shaw. **CoroneIla, Laur. 
C. cervina, Laur. Coluber stolatus, Liu. ***IIomalopsis, 
Kuhl. II. monilis, Coluber, Liu. 

5. Dipsas, not heaeh. l\ungarnSf Oppel. not J)au(l. 
IIca»l large, oblong, with eight or nine plates; rostral serde, 

simple, solid, convex; month large, angle bent down; shield 
beneath the tail all divided; scales of the centre of the back 
hexangular, larger than those of the sides. 

*D. indica, Laur. Coluber bucephalus, Shaw. *13ungarus, 
Catesbeii, Coluber, Catesbeii, Merrem. 

6. An.i'.TUM.A, Gray. 

Head distinct, oblong, with nine plates, before roumled vc'ry 
blunt, depressed ; rostral plate single, convex, with a concave 
arch on the labial nuirgin; mouth large, angles reeurva-d ; sid)- 
caudal shields two rows ; scales of the sides linear, adpressed, 
those on the centre of the back, forming the dorsal series larger, 
triangular; body long, slender. 

A. decorus, nob. Coluber decorus, Shaw. A., canulescens. 
C. crerulescens, Jd//. A. Sagitalis, Coluber Sagitalis, L. iV. 
Grafs Mss. C. .sagitlatus, Shaw. A. punctulutus, Grau, 
N. Holland. Capt. P. P. King. 

7. Macrosoma, /av/r/z, without character. 

Head long with nine plates ; rostral plate single, convex, with 
a concave excavation on the labial margin ; mouth large, angle 
bent down ; shield beneath the tail all two rowed; scales of the 
back uniform ; body long, slender. 

M, elegans, Leaeh. Mowdich Ashautee, Coluber elegans, 
Shaw. 

8. Passekita, Gray. Dryinus, Merrem, not Fabr. Natrix, 
Laur. 

Head with nine plates; snout moveable, acute, with tw'o 
scales in front, one before the other ; plates under the tail rowed ; 
fangs distinct; body very thin ; scales like the genus Aha'Iul/a ; 
tail very long. 

D. mysterizans, Merrem. Coluber mysterizans, Liu. 
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9. IIuiiRiA, Dnml. 

Head with nine plates; scale of llic body uniform; plate 

under the tail entire and divided. 

*Ilca(i )i(irron‘,imiislincl. ll.lincala, Dniid. lliirriah, 

* *11(11(1 ren/ broad. Ibiba, twY/y. I. irregularis. Ilurria pscu- 
dubui^a, DaniL 

10 . SevTAi.i:, (inoiorin!!. 

Head with niiu^ plates ; scale, of the body uniform ; jflates 
under the tail all entin;. 

^llead di^fill(*f, blunt. S. eoronata, jl/e/rey//. I lead indis¬ 
tinct. S. anouil'onuis, Mcnriii. Ani;ui.s sciitalus, Laar. 

11 . VntI’v.roN, l.aci'ji. Itbiiiopirus, Mcnrni. 

Ileatl with laro(' |)lates, with two soft scaly appe ndices at tin; 
end of the. nose; abdomen lai^'cly sluelded ; tail aluive and 
below" scaly. 

M. tenlaculatus, l.acrp. Uhinopirus. F.rpeton, Menem. 


I'am.y. lloiDiK. 

.laws furni>.hed with le{',th, ami someti)nes fe.n^s; head .scaly, 
or with a lew plates in front ; abdomenand tail I'overed beneaih 
with narrow shuit plat<'S ; anus 1‘urnished with spurs. 

* I lead disliuet. lloina. 

1. IloA, Ijin. Cenchris, Liu. (a)nstrictor, l,aar. 

Head distinct, scaly; inotilh and tail above scaly, below 
broadly shieldetl; tail lon;^', round, laperin;;-. 

11. Constrictor, laii. 

2. (’kN cII in.s, /./'//, ]h»a, Laar. Xy[)hosoma, Wa<r/er. 

Head distinc.t; shieldial ova.-r the nose ; trunk and tail above 

scaly, below broadly shitjlded; tail round, ta[)eriue;; body coiu^ 
pressed, subfusiform. 

C. murina, Boa C.'cnchria, Lla. Boa Cenchris, tiwc//;/, 

i). Pytii(»n, Datid. 

Head di.^lincl, scaly, or subshielded oier the nose; trunk 
above scaly, beneath lii'oadly shii'lded ; tail round, beneath 
with di\ided, and soinetinies a lew entire, plates. 

1‘. ti^ris, Daad. Coluber iXepa, Laar. C. boadbruiis, 
‘Sfiaw. 

Obn. Some of the species of this <rciiu.s are souicw Iiat allied to 
Hydrida:. 


'*'^ llead iiidntiael ; both/ ei/liadriea( ; mnalh sunill, Totricina. 
d. lougiwrinx, llaiv. Torlrix, ()j>)>e/. not. Lni. 

Head mjt distinct ; lidin the trunk mouth small ; body above 
scaly, below covered witli small he.van^ular shield.-.; tail blunt, 
round, scahrs simjde and divided; mouth small: toniiue short, 
cut. 


T. Scytale, Gray. 
.\eu' Series^ vol. x. 


Ain^'ui:: Scytale, Lin. 

V 


A. (dorallina, Laar, 
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f). Eryx, Daud. Erix, Cav. 

lloud distinct li’uiu tlu; trunk; body covered above wilb hex- 
a;';on;d scales, bi;!o\vwitb small narrow sulajuadrute shields; tail 
short, ])liuit, with one row of scales beneath. 

E. turicais, DauiL 

(I. (b.oTiioN I A, J)aud. 

Head distinct i'rom the trindc ; body covered above with hex¬ 
agonal scales, bi:low with small narrow snb(juadian;^iilar shields ; 
lad short, bhmt, with simple and double shields. 

(h aiiLijnirormis, Daud. 

Order V. (Ihf.lomi, T.utrci/lc. (du lonimis, Dro-^uiart. Tes- 
tudinata, OppeU. 

Ilody short, inclosed between two hori/,octal shields, with the 
liead, iK'ck, tail, and I'onr lei'_;s, ])assin|;' out belwemi ; mouth 
toothless, ol’len covered with a horny bill; tongue short. 

'l'iu‘upjier shield, uv Curujutre, is lormcd by the ribs (eight 
jiair) enlargo’tl and united together, and to the annular parLol'tlie 
dorsal vertebra, by toothed sutures, so as ft) be imniovabh!; 
the low(;r shield, or plusirau, is lormcd of the pieces which 
re|)resent the clu'st bom; (usually nine), and a circle of bom s 
analoi;-ons to the sleriial cartilages of <piadru[)eds. 'I’lu; vertebra 
ol'theni'c.k and tail alone are movable. 'I’ho two bony envelopes 
ao; iimuodiately covered with the skin m* scales, ami surround 
the muschis of the extremities _ 

C; I. Fee/ toil! head refruetHe iiilo /he earupaec; eariipatesolid, 
eorered iri/h lior/iu settles, (jrypiopodi. 

Vani. 1. 'ri:sruniNin K. 

l)ody covered with homy shields; carapace convex solid; 
sterniuu, allai hed by the gieater j)art ol its sides to the carapace; 
legs lioruy ; feet <'.lab sluijx'd ; t(‘es indistinct, bluntly clawed ; 
dorsal [dates. Id; stermd, I'J. Terri'strial. 

'I'l.sTU no, Diunaril. (’horsini, Mcrrcm. 

’I', grieca, Li>t. 

I'aui. 11. I'i-M Y I) 11).i;, Ih’/l JMSS. 

iiody covered uith horny shields; carapace (h'pri.'.se'd ; sler- 
ninu attacdied to the carajiace by a small surlace ; lips liorny or 
soft; feet, digitate; lingers distinct; claws sharp ; Ihuiatile or 
laciislral. 

Ih'iih horny: sternuin entire. Ihnydina. 

1. I'iMVs, lirogji. 

'I'oi's d-d, or 4-4 ; depressed elongated, pahuated ; stcrninn 
immovable. 

^Sternuiu very jiarrow. llapara. 1\. serpentina, Gray, 
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Testudo, T.in. **Stornum 11 or 12 scaled, broad, l*^. cen- 
liala, iSlenvn. T. concentriea, ***'rocs 4-4 ; sternum 

Id scaled, K. len'j^'iculis, (inn/. Testudo, S/inir. 

The |)las(ren of the last subi’cnus is covered uith Id scales; 
thal issi\j)air iuaiL.’;iual, and anniiei|ual sided hexani;nlar, one in 
lltc iniddh; of tiu' anltaTir lobe. 1 have ojily observi ilanapproxi- 
inatlii;^’ distribution (d' the. plates in a species of slrvn(>f/n ri('i ; 
all the other Enn/da that I have secai have had only the six pair 
of marginal plates, the first pair sonndiiues soldeaed so as to 
Iona only 11 [)lates. 


DntI: hiinii/ r s/crnii'/i Ini/nri'iscfi/ sufuird. T('rraj)lnaiina. 

2. 'Feui: .\ i’in’.,N r., d/( /7(7//. f'istula, *SV///. Tortuis a boit, 
( 'urirr, 

I tody com ex ; slermnn of II or 12 plates, moveable; tin; two 
c iifral jdat(.*s united to tin; cara[)aee by lioamenl; the posttaior 
lobe broad (ixed, the anterior oiu?, of live or six plates, se[)arated 
by a transvers( lu^annaitous hiin;;e. 

clausa, Mencn. Ti'studo, (imvlnt. 

4'his 'j,emis lurius the |)ass betwiaai the I’anydai and the 'I'cs- 
tudiiuihe, for it has tln^ convex form and solid shell of tin; latter, 
and the fiad, and o-enoral characters ol’ the former. !t. is also 
mtermediate in point oiTuibits, for it is ol'leii found in hot dry 
[tlaces. 

Mr. I'ell observes, that Testudo bairopea is a spia'ies of this 
'■;emis ; it’so the name of it should be chauL^ed, as that was ecr- 
taiidy the /'Jwy.s-of the ancients. 


:>, SrKRXOTHi:Kus, />*('//, MSS. Tortnesa ho\t-^^('in\ 

IJody depressiMl; sternum of 1 I or 12 jilates; the ci'iitral part 
oi’ two plates united to the c.ara[)aco by two long processes lixed ; 
the anterior lobe moveable, separated by a transverse ligamen¬ 
tous hingi'; the posterior lobe narrow, li.xaal. 

S. odorata, (irtn/. Testudo, Ijiilr. S. pensylvanica, Testudo, 
(ifiii'tni. 

Ohs. ('uvier describes the anterior and posterior lobes of the 
sti'rnum of these speiues to lx; moviadde; but. the hinder was 
tixed on the specimens which I have; examined, which were all 
dry. 


4. KiNosTiiuNOM, Spir. 

Body depressed; sternum central part fixed; anterior and 
posterior lobes moveable ; throat bearded. 

K. longicaudatum. 


* Heal: soft. Chelidina. 

■’>. Cni:Lvs, Dumeril. Matainata, Merrem. 

Claws 5-4; body depressed*; lips soft; nose produced. 

V 2 
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C. fiiii})riata. Tcstiulo rnataniata, Bruu,. 

This ^enus is allied by its soft lips to the next f.imily. 

^11. Feel and head not or only partly retraelile into the cara¬ 
pace; carapace ntostit/ soft. Gyuinopodi. 

/'Vn«. III. Tlll<)NI<:n)^•. 

llody covered with a c.oriaccoiis skin ; lips fleshy; feet digi¬ 
tate palmate; live toed,three clawed. Flariulile. 

1. 'ImoNix, Geof. 

ISose pro(luce<l, 

'I', ferox, Gcojf. Tcstiido ferox, FcnianU. 

FaniAW SiMi A 

J?ody catvered with a coriaceous skin; lips horny; feet fin- 
Kha[)e(i. Marine. 

1. SiMiAK<;is, More in 

S. inorcurialis, Mcrreni. Testudo coriacca, Lin. Luth, 
Uanhenton, 

Fain. V. ('hki-omad.k. 

llody covered with lioriiy shields; lips horny; feet fin-shaped. 
Marine. 

1. ('iii;i.oMA, (’aretta, Merrein. 

C'. Mydas. Tixstudo iMydas, f.in. Caretfa cephalo, Merrem. 


A I'aldc of the A fjtnily of the. Orders of Reptiles. 

\ni iiiaf I oil ]’•••. Ainnihnit (',ro/ij>i. 

Order 1.— Sanri. 

1, Slellionicke. 3. Lacertinidie. 

'2. Ceckotidu\ 4. Chainadioniikc. 

o. Tupinainbidie. 

Order II.— Fiiniplosanri. 

1. Crucodilid'.c. Plcsiiosanridie. 

2. f 4. Icihic'saurida' 

5. ! 

Order III.— Chelanii. 

1. dcstiidinida'. , 4 . Trionicidu'. 

2. I'auydidic. 4. Sphargid-.e. 

5. (,'arc‘ttida'‘. 

Order IVk— Ophidii. 

1. Crolalidie. 4. llydridie. 

2 . Viperidve. 4. Colubridie. 

o. Boida;. 
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Nonndl Groups. Auncctant Groups, 

Order V.— Saurophidii. 

1. SincicUr. 3. Tyiddopsidie. 

2. Anguida;. 4. Ainphisbivnida'. 

6. Cluilcida*. 

The last lainily agrees with some of tlie Sauri, in having four 
legs and plate's. 

fhe first of these eolunnis rejiresenls tlu; natural groups 
which hav»' the characters of the order in the most peiTect state, 
and coiiM'cpieiitiv are not directly allied to tlui other order, 
except through flu.' medium of the aunei'taul families, which are 
tin- first tiXo.o) and last (No.6) of the right hand column which 
are themselves unlte(l together by the central (No. 4) family of 
each group. 

The two fossil families mav be the fyj)e of Ef/iydosoiirl, but 
lhegTou|)is so imperfectly known at ])iesenl, that it is impossi- 
bli; to deli-nuine it. 

( lass i\\—A mimiiiu \. 

llody with a soft naked skin ; heart with one aurie,ul(! and one 
venliii’ule ; n'spiring by lungs and gill, and often by lungs only 
whenperleet ; claws none; head articulation tofhe vtM(<'bra by two 
condyles. lUood ctdd ; windpipi; inembranac.eoiis ; ribs none, or 
very short and iinjieilect; egg skin mi'inbranaceous. Animal 
often changes its form and hahil, during growth ; egg fecundated 
aflerthey are deposited, hatched in the water where they are 
laid. They do not tmly ditl'er from tin; perh:ct animal by having 
gilis, but they often change their external and internal conform- 
at ion, and generally gain legs. 

This class c.ontains so fcwgt'iiera that it is scarcely lu.'ci.'ssary 
to divide' it into (uders. 1 shall, therefore, for the present merely 
divide it into families, which may bi- considered as either, 

^1. [jjtdrrifunii:; !r(iny’on/ui/i()H ; <filh dcndnons ; ei/(‘li(h /hire 
distinct; .sjtirdcii/e nnne. Mutabilia, (inn/. 'I’lie laiva elon- 
gati'd, respiring by ihciduoiis gills. 

Order 1. Anui'iia, J)aiiicril. h>a!ientia, L;iiir. Ibitrai hein, 
li/diiir. 

I'a/ii. I. R.vnad.t,. 

Hody short, thick; feet four, long; tail none; drum of tin; 
car appari nt; .sternum and clavicles distiiu^t. Larva, clongati.' 
tailed, apodous ; gills turfted on four cartilaginous sujiporf, co¬ 
vered by the skin, pierced with one or tw'o lateral spiracules. 

■yH/ciii shining. 

* nIf linn 

Hyla, Lanr. Calamita, <S'e/(«c/J. 

Body slender; skin mostly smooth ; toe.s all dilated at the end, 
the fourth one of the hind feet, of a m derate length. 
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*11. linctoria; Latir, liana linctoria, Shaw. **C. intermixtiis, 
Merrem. l\ind feet scmipalmate. 11. arboreus, 

Svhni'id. Rana arboreus, Idn. •^‘**'*4Joana, Gray. Granulateil 
fet't palmate, <3 maxima. Rana Boans, Lin. 

**Raiiina. 

Rana, Lin.Lanr. Ranaria, Raf. 

B(j(ly subventricose ; skin smooth; back angular; paratoid 
glands none externally; tutis atbumated, hind ones [)almal(‘, the 
Ibiirlh of the hind foot very long ; teeth in the jaws ami palate. 

R. temporaria, Lin. 

Mrooimirys, Kuhl. 

Body venlricose; skin smooth; back convex; toes attenn- 
ate<l, tlie. hinder ones semipahnate ; lujad angular, with a eoniccal 
horn over each eye. The Old Continent. 

l\l. Kuhlii, no/j. Java? 

(■ I: u A r o 1 ' 11 It V s, . 

Body vcnlri(a)se; skin rough; back cmnvex ; toes altenualed, 
the himh.'r ones seinijialmate, nearly ecpial; head angular, with 
a conical horn over each eyi*. America. 

( ’, Sebiu, nuh. Rana cornntn, Lin. 

‘\ -\-Skin dull, watiy, 

lioinldna/orina. 

B n K V 1 c i; i* s, il I err cm. 

Body ventricosi'; back convex; skin warty; no external 
])aratoids; toes attenuated; the head blunt, continent; immth 
small, not extending beyond the front angle of the (*y(!; teeth in 
the jaws. 

B. gihbosus, Mcrrem. Rana gibbosa, Jdn. 

Bo M n 1 N ATou, Merrcm. 

Body ovate; back camvex ; skin warty ; no external paratoids; 
toes attenuated, the fourth of the hind foot longest ; head 
rounded, cotiHueni; mouth large, extended to the back of the 
eyes; teeth none. 

B. ventricosa. Rana ventricosa, Jdn. 

****riprin<i. 

PivuA, Lanr. 

Body ovate, depressed; back flat; skin warty ; no external 
paratoids ; toes attenuated ; lii'ad triangular, confounded with 
the body; mouth large; the young are hatclnal on the back of 
their mother. 

P. Tech), Mcrrem. Rana pipa, Lin. 

linfonina. • 

Brn o, l.anr. 

Body ovate; back conve.\ ; skin warty; paratoids porous, 
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distinct; toes attenuated ; liead rounded, confounded with tlie 
body; mouth toothless. 

*1», vuleai’ls, Lain', liana Ihifo, Lin. O. nasutus, Spix. 
**} ictul (H’dkrJ. Oxyrhychus, ]V(tp;/i’r. 

My late, fiieiul Dr. Knhl has noticed another oaaius ol this 
fiiinily under the nanm i)i’ Oi ci/h^ni/nn, but he only ubst i ves that 
till' body is ren,'ularly oval, and that the hind leij,s are [a'cidiar 
and intermediale between the iVoes anti toads, 

Cj 

Onit'r 2. lirodela, Duni. Caudala, Oppcll. Vseuthisaurii, 
If/ninr. 

I'nm. 11. Sa i.A M AN ni: I n.i;. 

Iiody subcylindiieal, lone;; fi^et four, short; tail distintd ; 
sternum and elavieles none. Larva with four feet; Inane,Ida 
tiirfled, thret' on each sith; exposed, supptuled by caitilaj^iimus 
rinL;s, covered by a membranaceous t)petculuin. 

1. Sa i.A M \ N ni’vA, 

Tail round ; paratoids porous ; toes A-5. 

S. maculosa, Lniir. Laeerla salamandra, Lin. 

2. 'fitiiDN, l.ditr, not Dc Monlf. 'Iriturus, l{tifun“<(jnt'. 

Alol;_;e, Mci/rni. 

'fad emnjtressetl; ])aratoids none; toesl-r). 

The axolollf appears to be llielar\a of an animal tiftidis ;j;enus, 
al(lioii-h Sir I'i. Il(>mt! lias diseo\eretl lira?, il eoiitains e'^e,'.', lor, 
aee.ordni'j; to Haron (aivier, they are to In* loiuid in l!u: latlpoh s. 

'l ilt' Sirex tipereulaiis of /nv/z^v^/.v (Phil.'I'rans, Pliilad.) andllit; 
Proteus iS't'.w (/a^sariensis of fi’/rezz (.it>ur. Aeatl. Nat. Sei. Phil ) 
appear also to be larv.e. 'flu; I'nnn doisrl'i of Laeepeile is saiil 
to bt: a (rue li/.artl. Latreille formt;d the oenus h hijllnvsdnnts 
of tilt.' larva; ol this genus. 

^11. \(t! nn<h;r<'oinii nnt/ fnn/y<fhrnitili(in : ftII none or pnmn- 
nvni ; ci/eliily f irn : r.jtiraniies disf iini. z\mplii}meus,ta. 

Ordn d.—Sirt'iit's, Lin. 

I'tun. III. SiH i:\ 11) i'., 

Ih’ane.hia jitu'sistiml. Skull formed of several distinct bones ; 
body coujpies.sed ; legs two or four. 

^Cilljlnp'^ (lidincl. ihoteina. 

llYVocirniON, Merrcin. Prtittms Luur. not Muller. 

Legs four; toes d-2 ; branchia three on eae.ii sitit', friugetl ; 
body subtlepressed ; tail compressed, linnet!; iiur/'/.le tleiire.'.Metl, 
long; jaws with teeth. 

II. Laurt'utii, Menem. Proteus auguiniis, l.tinr. repl. 1)7, 
t. d, f. d. Cuvier, Humboldt, Obs. Zoi.iL i. 11!.(. Ilnsonu, Annt. 

Laurentii included in his genus the Axololle, and the larva of 
a species of Triton. 
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Mknobranchus, Harlan. Necturus, liafumque. 

Logs four; toos 4-4 ; hninchia three on each side ; body sub- 
depressed ; tail compressed ; muzzle truncated, depressed; two 
rows of teeth in the upper and one in the lower jaw. 

M. Sayii, noh. Above brown, with irregular l)lack spots, and 
a black Ijand arising from tlic nostrils j)assing tlirough the eye, 
and dilated on the sides, IxM’.oming obsolete at the tail. 

4’ritou lateralis, Sit./y Jame^^ Travi'ls, i. liO!!; and Anatomy, 
.loar. if ISaf. Sri. iii: Siren, liartun : Proteus, /1//V(7n7/, 
Si/liaiaa’s Journal, iv. Sirim Kuuutina, Sc/iinud. //, yl////<//. i. 4(S. 
Lr Cnnilr, 1. c. b7; iVL'iioluauehus lateralis, Harlan Acad. 
'V. S'. l*/iil. iv.; l\(!eturus inaeulalus, Uafijirsipir, Ann.iSat.l 
Icon, ylcad. Nal. Sri. l*liil. iv. t. wi. 

Inhabit. t>hio. North America. 

iMr. Say, in liis desc!'i|jfion of this aihmal, j)ointed out llu' 
necessity of, and the character by, whicJ; this anitual shouUl l>e 
disting'iiished li'om 4'riton and Proteus. 

M. telradaciA Ills. Two rows of teeth in eatdi jaw, a dupli- 
cature of skin forming a e.ollar just before the gills. 

be tclradactyle, Larrprdi', Ann. Alas. x. Al, Ictradae.tylus, 
Harlan, 1. e. 

This animal is coiisidered by Nlr. Say to bo a larva. 


* OjH'rrnlnni none. Serenina. 

SiUKN, I .in. 

begs two, anterior; toes live; branchia; three on each side, 
trijiii\nal iftd ; oju'i'Ciilum none; spiracules thni;; body long, 
subeyliiidrii'al; tail coinpresserl; luiad rounded ; teeth in the 
jaws and palate / 

S. laecrtina. Inn. Alma'na Siren, Gnirlin,' S. N. i. ll'ib; 
]\lud. Iguana, I'J/is, ]*l>il. 'I'rans. t. vi. I HI). Siren, Vrnnan!, 
Arrlir ZooL ii. Siren, (\tniprr, in licrl. yatnrf. viii. dS'i. 

Cuv. Ilnnif). 0/)s. Zool. i, 1)8. Anat, 


I^SKI ItOUUA NCIU S, 

“ begs two, anteiior; toes three; body suljoylindrical ; tail 
compressed; spiracules threi', furni^hcd with a deshy Iriloliale 
covering (branchia), the lobes entire and naketl ; teeth none.” 

lb striata, Sireu striata, l.c Conic, Ann. Li/rrnnt N'V//. Hist. 
iVi’ie 1 orh, i. o4, t. 4. 

Mr. be Comte has the idea that neither the Siren nor this 
animal breathe by the lateral appendagt.’s usually called gills, 
which he thence considers as the covers of the spiracules. 

J.'ani. IV, Am iMiirMin.T.. 

Ijianchia none; skull formed of a solid bony substance ; gill 
flaps open during life ; body subcyliiidrical; tail compressed; 
legs four. 
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1. A BRANCH us, Ifarlan. Protonopsis, Barton! 

1. es^s four, strong*; toes 4-5; the outer edge of tin; feet 
fringed ; the outer tot‘s of the hind feet palnv.ited. 

A. ulleganensis, Harlan Journal yat. tici. l*hil. iv. Sala- 
niandra gigantca, Barton’s Account of Siren Lacerlina, p. 28. 
S. alh'ganen.sis, Latr. Kepi. ii. 25:J. Alolge gigantea, Merrein, 
187, not Larva. Hell hendi'r, Ohio. 

Inhab. Lakes of A'orth America. 

2. Amimiuma, Garden. ( 'hrvsodonta, Mitchell 

Legs foiir, honeless; toes 2-2, outer longest ; body suhcylin- 
drieal; tail mid eoinpiessed ; teeth one row in each jaw, and 
two in the palate. 

Aniphimna Means, Garden. T.etter to I'.llis, in the Corres¬ 
pondence of Linnaif^, i. :>!>!), to Linnu'us, 1. c. i. do!}. Sireni 
sinhlis, tnnnanJs Lelter to Garden. Siren Lacerlina, Garden, 
Amer. Acad. — It. Harlan, .lour. Acad. A. S.lJnl.wx. .”) l. (Ana- 
lomv.) Chit. Mao. 1821, (duysodonta larva; iormis, iV. L. 
Medical Reporter, i. 5*2!). Inhah. North America, 

Onler A. Apoda, Merrent. Psendophidii, Blain. 

I'ain. V. C la ii.i \ n.i.. 

IJranchia none; head dejiressed, formed of ;i solid bony sub¬ 
stance ; tei'lh in the jaws and palate; legs none; body cylindri¬ 
cal; tail short, blunt; anus round, nearly terminal. 

1. ( hl.( M.I A, /.///. 

tentaculata,/./>/. Ibiare, J.atepede. 

Su Very little is known of this curious class of animals, that 
it is impossible tv) say any thing with respect to tin; conm;\ion 
which immIs between the laintlies or orders; init that sncli 
'.111 atlinity does exist must be obvious to (ivery oni; who (aui- 
siih'is the ditlicuily of distinguishing them. I ha\e atleni[)led to 
bring toge.lln’r all the species that have been described ol the 
Sneiiida; and Aniphisuniida", as Merrein tthe last work published 
on the species of Amphibia), describes only two of these animals. 
It is to be hop<;d that Mr. Say and Dr. ILiilan will continue 
their researches, that liavt* so much illustrated a group, whiclr 
has jiarticidarly attracted the attention of Idlis, (larden, Linna-us, 
(.’luu r, Schreibcr, Uusconi, and Sir Hverard Home. 
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Article VIIL 

Influence of the Moon on Aninuil nml Vegetable Ecomnnif. 

By Mr. N. Mill. 

(To the Etlitoi’s of the Annals of Philosophy.) 

GKNTIjE.'MLN, ^ihUn^lun-square, CiiDibvi'hi'lt, Aug. ‘I, ISt?."). 

The subject of the moon’s induence has en<;'aged but very 
little of the attention of the philosophical world, and with tin; 
exception of the theory of the tides, has been scarcely noticed. Its 
influence in promoting aiul accelerating animal decoin[>osition 
is known only to a certain class of persons, not the most ro 
nowned indeed f(jr studying the doctrine of cause and cllect, 
or extemliug philosoj)hi(ail knowledge;; (namely), persons in 
the Navy and Company’s serviei;; but who, nevertlieless, an; 
sutliciently alive to interest. It is a fact W(‘ll established and 
authenticated by numbers of these gentlemen, who have e\- 
pc'rienced heavy losses thereby, that if an animal fresh killed, 
be exposed to the full efl’ulgencc t)f the moon at certain seasons, 
and in certain places, a v(}ry lew hours only will be; sutlicmmt. 
to render the animal so exposed a mass of corru])lion; whilst 
anotluu’animal, not exposed to siudi influence, ami only a few 
feet distant, will not be in the slightest manner affected. It. 
would l>e impossil)le in tlie present unporlbct state; of our 
knowledgi; of this luminary and its inllueuce, to draw any just 
conclusions from so lew facts as have; been collect(;d upon this 
sul)ject; but it will be most desirable to accumulate them as 
much as possible in order to deduce some a<'.curate reasoning’ 
fnnn them; I therefore subjoin some facts which have come to 
my knowledge of the highest practical importance‘ to this 
maritime nation; and the disclosure; of which, I trust, will open 
a held for investigati<nr that has hitherto been uncultivated 
and neglecteil. d’he influence of the moon on vegetation has 
not altogether been imobsi;rved, because I'niit when exposed to 
moonshine has been known to ri[K;ti much more readily than 
that which has not; and plants slnit out from the sun’s rays 
and from light, and consecpientiy bleached, have be(;n observtal 
to assume their natural appearance if rx{)0sed to tlu' effulgenco 
of the moon. These-are also facts fully established, but from 
which no rational theory has been draw'ii. A verv intelligent 
gentleman, nanu'd Ivdmonstonc, who was for nearly .‘>0 years 
engaged in cutting timber in J)emcrar;i, ajid who hail made a 
number of observations on trees during that period, has done 
me flic favour to give mi; explicit answers to a series of ipieries 
which I ])resentod for his inspection; ami wliieh, 1 doubt not, 
will be appreciated as they merit. 1 shall present them in 
detail with the answer to each. 
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Question. —1st. InHucnco of tlic moon on vegetation ? 

Ansirer .—I have paid but little attention to the moon’s in- 
tlnence en any thin*;’ exposed to it but trees ; the moon’s in- 
Hiauee, however, on these is very great. So o])servab!e is this, 
that if a tree should l)e cut down at full moon, it wo»dd inmu'- 
diaf('ly split, as if torn asuiuha- by llu; intluenee of a great ex¬ 
ternal force ap|)lie(l to it. This separation of its parts takes 
place, 1 presume, owing to the immense ([uanlify of juice 
which is coiitaiiu'd in the body ol‘ the tree, in conso<pienee of 
this, trees cut at full moon are of com})arativeIy litth; us(?; in a 
vi'i v short time after being ciit down, they an; attacke<l by a 
nmth somewhat, similar to what is often found in American 
tlour. 'frees cut down at this season are hkewisi; attached 
mucli earlier by the rot, than if allowed to remain to another 
period of the moon's age. 

Qui'sliiiu. —‘Jml. 'fhe. natun^ of tin* trees ? 

—It i.s im[)ossib}e to giva; in tins small space a state¬ 
ment (j 1 ihe (lilleri'nl Trees to b(! unit with in the W'est India 
Islaii'ls and our ('olonics in South Aimaica. d hey are as 
diill ri'iit as thos(! are which we have in our own country, indeed 
bv lar more numerous. 

(lilt 'lliDii. —Old. If »'ver<grc('ns 

ylu.'ijccc.—All the tri'es in those countries may be stiled 
('vergreeus, as there is a constant succession of leaves u[iou tiiem 
all. 

(b/c.s7/(.i//.—4th. 'fheir names ? 

yl/jse’c/-.—With the scientilic nnnn^s ol'the various trecis to be 
found in our colonies in the West Indii'S and South America, I 
am unable to sup{)ly you. 'fhe names given to the most of 
them arc Indian names applied to thmu by tin: natives. 

Qui'stion. —5th. If usually cut at particular or in all seasons? 

Answer. —'fhe trees intmided to be a[)plied to durable purposes, 
are cut, only during the first and last (piartms ot' the moon, fur 
the reasons mentioned in the answer to (pu;slion 1. 

Qiieslion. —(ill). If the sap rises during the absem^e of the 
moon, or during its cifulgemm 

'fhe sap rises to the top of the tree at full moon, 
and falls in jirojiortion to the moon’s decrease. 

Qiieslion. —7th. Wliether coinm in to all trees or only to 
certain species i 

Ansti'cr .—'fhe influence of the moon over the rising and 
fallimg of the juice of trees is common to all the species of trees 
with which I am accpiainted. I lead occasion to observe these 
effects in the experience of bO years amongst the various kinds 
of wood with which the colonies of South America abound, 

Trom this statement, it appears obvious, that trees cut at the 
f ull of the moon will sp/il as if torn asunder by great external 
force i that they arc more liable to the aliacks of icorms; that 
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they are attacked much earlier In/ the rol; and that the sap rises 
to the top of the tree at fall moon, and falls in proportion to the 
moon's decrease: and this ejfecl is common to all species of trees 
with which this ^eutlenian was ac 4 uainted. 

It will be perceived that these observations are confined to 
the continent of South America and islands adjoining; but if 
the moon has a correspondent inlluence in other countries, 
(which there is no reason to doubt) and this gentleman’s ob¬ 
servations be correct, the juactical importance of them in 
felling timber deserves the utmost thanks from thosi? persons 
who are in any way interested in practices of this kind, as well 
as from society at large. 


Article IX. 

AvALYsiis or Books. 

Philosophical Transactions of the lloiptl Hociefij of London, fw 

182-1. Part '11. 

{Conchulfd from p. fi;).) 

XVI. A Comparison of Ptaromelrical Measarement with the 
Trisronometrical Determination of a Jlel<fht at Spitzlwr<yen. By 
Capt. K Sabine, FRS. ‘ . ' 

An account of the results of this comparison will be found in 
the Annals for May, lSi21, jj. .‘kSo. 

X\dl. Lcperimcnial Int/atries rclatire to the Distrihation and 
Changes of the jMngnctic Intensit// in Ships 0 / ]Vt/r'. By George 
Harvey, hsij.: communicated by Jolm Barrow, h^sij. h’kS; 

We should not be able to give onr readers an adeejuate idea 
of the results of thesi; inquiries, occupying above Ibrty pages of 
the Transactions, in the confined spuee we could devaUe to the 
subject, and must, therefore, refer tlieun to the paper itself. 
This we must also do, and iur the same reason, with resjicet to 
another valuable pa[)er by *\ir. Harvey, nuailioned bel>)w, but of 
wliich a short notice has already a[)peared in the Annals. 

XV HI. Pjxpcrimcnts on the I'dastiril 1 / nnd Strength of Hard 
and Sift Steel. In a l.etter to Thomas Young, Ml). For. See. 
KS. By iMr. Thomas'I redgold, Civil Kngiucer. 

“ If a piece of very hard steel be softened,” ]Mr. Tredgold 
slates, addressing Dr. Young, ‘‘ it is natural to suppose that the 
operation will produce a corrcs])oiuling change in the elastic 
power, and that the same load would produce a greater tloxnre 
in the soft state than in the liard one, when all other circum¬ 
stances were the same. Air. Coulomb inferred from some com¬ 
parative experiments on small specimens, that the slate of 
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temper does not. alter the elastic force of steel; and your Expe¬ 
riments on Vibration led to the same conclusion (Nat, Philos, 
ii. 40d). But the subject a[)peared to reipiire further investij^a- 
fion, and parlieularlv because it a Horded an opportunity ot'ascer- 
taining some other facts respecting;' steel, whicli had not been 
before e.\amined. 

“ In makiiuj,' the e\p(Miments whii h 1 am about to describe, 
each bar was suppt)rled at its ^nds bv two blocks of east iron. 
These bl(»ck.s K'sted upon a stroii::,' wooden frame, 'fl'u^ scale 
to contain the wei|;,lits was siisja iuled from the middh'ufthe 
h iC'Th of the bar, bv a evlindric.a! steel ])in of about J-thsofan 
iiieli in diameter. And as in e\[)('riments (d' this kind it is desi- 
ralile to have the. means of raising-the. wi t|;ht from the bar, with¬ 
out alteiuiL; Its [losiliou, in older to know' when the load is 
sudicient to pioduce a permaiu'nt (diaiim; ot structure, I have' a 
jiowerful screw with a line tliread lived ovau' tlu' centre of the 
ap[>aratus, by which tlni scale can be raisial or hovered, when 
the cords on which tin; scnwvaels aie looped onto the cross pin 
bv whiidi tlu; scale is suspended. 

“'I'o measure the tlexure, a (piadrantal piece ol'maho'^any is 
li.\ed to tl’.e wooden li'.inu' ; two u'uides are li.ved on one. ('dt;e of 
the malioj^anv, in whudi a vertical liar slides, and ;j;iM.'s motion 
to an imh'X. The bar and inde.v are so balanced, that one end 
of tin: bar bears with a constant pn ssure on the specimen, and 
the graduated arc <»ver whicl'i the index moves is divided into 
imdu s, tenths, and hundredths ; and thousands are measured by 
a verniiM' scale on the end of the index. 'I'lieie is a screw' at 
the lower end of the veilical bar, by which the index is set to 
zero, when necessary. 

“'I'he lirst trials were made with a bar of blistered sfi'el of a 
very >;ood (juality. It was drawn out by tin' hammer to the 
width ami thickness I had tixerl upon, and then tiled true and 
regular. It was then hardened, ami lem[)ered to the same 
degree of haidne;^s as common liles. 

“ Tile total length of the bar was 11 inclies; the distance 
between the .supports Id inches; the breadth of the bar 0 U5 
iindies, and tin; depth Ocm.j inches; the thermometer varied 
Ifom 50' to 57'’ at llie. times of trial. 

Ii)s. incJicn. 

“ With a load of 54 the depression in the middle was 0'<)2 
,S'2 O'Od 

110 ()’U4 

The last load rein-aincd on the bar some hours, but jiroduced no 
permanent alteration of llnni. 

“ 1 he temper of the bar was then lowered to a rather deep 
str.iw yellow, and it was tried again; when the same loads pro¬ 
duced exactly the same Ilexures as bed' re. 
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The temper was llieii lowered till the colour was an unifonii 
blue, or spriiu^ temper; and the trials were repeated w ith the 
Karue loads ; hut the Ilexures were still the same, 

“It was now heated to redness and very slowly cooled. Tn 
litis state tin; same loads still produced the same flexures; and 
tin; load of 1 lOlhs. caiistal no permanent change ol f'orm. 

“The bar was hardened again, and made veuy hard; in this 
state the same loads [troduced thg same Ilexures; and 


lbs. iiictu’s. 

with a load of dOi) the depression in the middle was ()• lid 
ddO t)-l:l() 

diSO broke. 

Wdien Ihc bar was relitwed from tin; load of 3d01bs. it retained 
a jtermaueut flexure of O’OOd incites, which increased to O’Ol 
with tin; addition of lO lbs. to the load. 

“ 1 found that a bar ol’much grealer length might be touijtered 
without, dillicttlly, and therebue had another baj' made of the. 
satue kind of steel; the h.uigth ol wliicli being 25 iindies, about 
doidile the tlexure could be given wit It the same strain u[ion the 
material, and tberelore any small degree td’ dilference in the 
elastic force might. In; untie easily detected, for the jnccoding 
experiments are suflicient, to show that if there be any dill’ereuce, 
it must be extremely small. 

“ The breadth oi' this bar was O'b'i iiicdn;.-;; tlie <le]>(h 0‘3<i 
inches; ainl the distance beiv\een the supports 24 iticlu;s. It 
was soil, so us to yield easily (o flic file. 

lbs. ■ indies. 

** With a load of iMdi the depression in the midtHo was O-Od 
37-0 (Mb 

47*(.) (M2 7 


The bar w'as llieii hardened, so that a file made no imprt'ssion 
on any pari of it, and the same loads did uot jiroducc flexures 
that were sensibly ditl'erent. from those in tlie soft stale. 

“ I then lowered the temper (ill it assumed an miiform straw 
colour; when 

lliN. indies. 

with a load of 47 the depression in the middle was {)’127 
3d 0-230 

130 (J-3d0 

IdO O-dOO 

The load of IdO lbs. jiroduccd a permanent set of 0-012, but 
130 lbs. produced no sensible effect. 4'Jie loading was conti¬ 
nued, and 

lbs. indies. 

w'ith 13d the depresgiou in the middle was 0-50 
38d 1-04 
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When 38", Ihs. had been upon tlie Imr about a minute, it emitted 
a taint creakim;'sound, and eonscquently 1 ceased to add IVesli 
uei'j:iits ; in about t'ourteon minutes the bar broke, evactly intho 
]iii(hlle of the leie^lli. 

“ On compariiej; tin; fractures oftlu'. spoennens, there was )io 
apparent ditlereuec; exet'jd, in colour. 'I'he ;;rain nas tine and 
i-<pia!; the small .sparkles of uu talhe luslrt' abunilant, and 
ecpeally ditlused ; but in the hauler specimen tlu'y had a whiter 
urouiid. 

“ I'roin these <'\porlments it ap-pears tliat llui elastic I'oree of 
steel is st nsiidy tin; same in all stales «if temper. 

'I'lm height of the modulus of (.‘laslii ily, eah'ulal(al by llio 
foimula you have e^iven in your \a1. IMiil. O'd. ii. p.48)is, 

Aeeoriliiie; to the lirst ('xperiimml .S,8p7,3()() I'eet, 

And aeeoulnej, to the second experiment .. 8,SlO,()()() 

“ Aow the height of the modulus, as you had deh-nnined it 
for strel l)v lixpeiiments on \ d)ralioii, is 8,.’,d(),(l()() (ret. (Nat. 
IMiil. n. p. 8(i'). 'Ihe modulus for east steel ealeiilated IVoin 
Dull all's expeiimeiits ( I'lssai'I'lteorupie et F.xpeiimenlal sur !e 
for forae, p. .‘fsj is ‘J,b)(),()0() feel, and for Oerman sted 

feel. 

‘‘ I lie toree, uhieli jiroduei’s permanent, alteration is to that 
w hieli eatues li'acl lire ill I'.ard steel, us d.‘,() ; d8(t; oras I ; Idili 
ill the same .steel of a straw } ellow temper as l.'iO ; diS.',, oras 
1 : ‘.A.ifi. 

^\'hi n lh(' tension of the siijierlieial particles at. the strain 
wliieh causes jiermaiumt alteration is calculated by tin; Ibrmula 
m\eninmy I'.ssav on the Sireiie'lli o( Iron, p. I U), 2nd I'-dilion, 
it is I.",,*)!)!) lbs. upon a sfpmre ineii in tempered steel; and the 
aii-'-oliiii' coheoon I I.’,,001) lbs. Air. hemiie found the direct 
coin siou of blistered steel to be 000 lbs. (Philosophical 
'I'raiisaetions for I8l8.) 

“ Ihit in the very hard har, t!ie. sliain wliiedi prodiiceil pcniia- 
iieiil, alteration was bl,00()}bs. i’or a square iiiei), and the abso¬ 
lute (aihesionoiiiv .S.j,000 l!,s. 

“ From these eomparis^ms 1 think it will appear, that in the 
hardenin'.;- of steel, tlie iiarticli s aie jnit in a state of tension 
amour.; themselves, which le-^sciis their power to resist extra¬ 
neous I’oi'ee. 'flic amount of this ti.nsion simuld he equal to the 
dilli.'reuce, hetweeu the ah'.iolutc: cohesion in dili'erent states, 
'lakiie^; Air. I{(:imie’.s experiment as the iiu asiiu; of colu sion in 
the .sol’t state, it \rill be F'iibbOO — llb,00(.) = l8,000lbs. for 
tlie tension xNith a straw yidlnw t('m[)er; and 133,000 — 'So,000 
•48,000lb.s. i'or the leirsion in hard steel. And if this view of 
the subject be eorreot, tlie phenomena of leardeuiu|^‘ may be 
explained iu this muiiner, which nearly a'^rees with what you 
have observed in your Lectures, I, p. (ill: alter a piece of steel 
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has been raised to a proper temperature, a cooling fluid is 
applied capable of abstracting heat more rapidly from the sur¬ 
face than it can be supplied from the internal parts of the steel. 
Whence the contraction of the superficial parts round the central 
ones which are expanded by heat; and the contraction of the 
central parts in cooling, while they are extended into a larger 
space than they renuire at a lower temperature*, produces that 
uniform state of tension, which diminishes so much the cohesive 
force in hard steel, 'fhe increase of bulk by hardening agrees 
W'ith this explanation; and it leads one to expect, that any other 
metal might be hardened if we could lind a means of abstracting 
heat with greater velocity than its conducting ])ow er.” 

XIX. A sh u t Avvottu! of some Ohsci ralloii'i f/utdeirith Chrono¬ 
meters, in two Expeditions sent out hi/ the Admiruit if, at the. 
He rommendation of the lionrd of .Lon^ritnde, for nseertainiirj; the 
Ijniffilnde of Madeira and of I'almontli. In a Letter to Thomas 
Young, Ml). For. 8ec. ll*S. and Secretary to the Hoard of I.on- 
gitude. By I)r. John Lewis Tiarks. 

Dr. Tiarks terminates this article with the following summary 
of the ultimate re sults he has obtained :— 


“ From the foregoing observations w'c may now conclude', 
that the longitudes laid down in the account of tiotj Survey will 
deviate from the truth, in the same proportion in w hich the paral- 
els of latitudt! on a spheroid, having the degree of the meridian 
in latitude btP 41' 0 (iual to (hat of llu; earth, and the elliptie-ity 
differ from those of the terrestrial spheroid, the comprt'ssion 
of which is nearly -j-Pd* riie following comparisons will further 
illustrate the subject. If the radius of the Lajiuitor bo ~dlS(.i|i()tS 
fathoms, and the semi-axis of the earth — d47b5()() fathoms, 
which is nearly the result of the measurements in France, and 
Bouguer’s in Peru, and corresponds to tiic comj)rcssion the 
length of the degree perpendicular to the meridian in latitude 
60® 41' will be ()0{)76*7 fathoms. For the spheroid adopted in 
the Survey, that degree is found () 1,1fathoms. The ratio of 
these numbers is 21J() : 297, and the correction of the longitudes 
would be v'ldi same correction is, by the chronometrical 
observation, The length of the geodetical line BD, sup- 

jmsing the diil'ccnce of longitude as determined in the account 
ofthe ISurvey, viz. 1® 2(i'47-!):)'', would be doS'Jdl feet; whereas 
it was found to be ol3y!)‘J7*(j feet; but if the longitude he 
increased in the ratio dett'rmined by the chronometers, the line 
wdUbeddl)3d4 feet, which is only (iiJd) feet short ofthe measure¬ 
ment. The spheroid resulting from the compression whitdi 
wotdd make the dillerence of longitude of B and D= 1'27'4’76" 
(us it ought to lie according to the results ofthe chronometers), 
and from the degree of the meridian in latitude .')0® 11’, viz. 
(30861 fathoms, would ha\e tlu'se dimensions: ladius ofthe 
Bquator = 3487007 fathoms; semi-axis = 347()()87 fathoms; 
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compression The results of tlie chronomctrical observa¬ 
tions are therefore ns much as could be expected in accurdaiice 
with the correct determinations of the lij^ure of the l arlh.” 

XX. Of the I'ffccls of the J)('Nsi/i/ of Air on the Jiafes of 
Chronomeicrs. By George Harvey, h'RSE. &c.: communicated 
by Davies Gilbert, Ks(}, VPHS, 

See above; and Aitnalx for AJav, 1S2-!, p. 

XXI. A hr tier from 1.. . Ddlwvn, Ivstj. I'KS. addressed to 

Sir llumpliry Davy, Bart. 1*BS. 

We gave in our seveiitli vulumo, j). 177, Hr. Dillwyn’s funner 
letter on the interesting suliject of the geological distribution of 
to.ssil shells, and the facts in the hi.story of the creation which it 
indicates ; we now extract his j)r{;s<-nt. conununication. 

“ I beg leave to oiler to the iloyal Society soiin^ further obser¬ 
vations on the relative periods at which dili'erent families of 
testaceous animals apjtear to have been creati'd, and on the 
gradual approximation which may be obscTved in our British 
strata, from the fossil ri'mains ol‘ the, ohh'st formations to the 


living inhabitants of our land and waters. 

“ I'he series of strata bc'gimiing with transition lime and 
ending with lias, e.onlains shells belonging to various genera of 
conchifera, cc[)halopoda, aumOides, and herbivorous tracbeli- 
poda; and also some other shells, as for instanc-e, the multilocu- 
lar and sjririferous bivalves, which cannot be reieired to either 
of those natural orders, or groups of gemera, into which all the 
other testacea, botli n'cent and fossil, havi: been divided. In 
the .siinj)le bivalve.s belonging to these strata, tlnr marks whicli 
best .serve to distinguish their families are generally obliterated, 
and but little more can with any certainty be ul)served, than that 
the iv\o orders info which l.amark has divided them, have 


existed together throughout every formation from transition 
rocks to the present day. An examination of the hnv perfect 
specimens which 1 have met with, how'ever, leads me to suspect 
that all the ilimyaria of these strata have the ligament externa!, 
and consequently, that intc.-rnal ligaments Avere confined to the 
monomyairia, till after the lias had bemi ihqiosited. 

In the secondary beds aliove. the lias, all flu; sh(;l!s may be 
referred to some of our now e xisting orders ol' animals, and lh<; 
extinction of the unknown orders is immediatedy Iblhjw’ed hy llie 
first appearance of another order of mollusea, to which j/.imarek 
has limited the name of gasterojioda, and, .as was first suggested 
to me by iMr. Hiller, all those fossils of llu; older strata, which 
have been sup{)Osed to be inside and outside casts of patelhu, 
were obviously formed in the c.oncavc side.s of the vertebra, or 
by the intervertebral cartilages oi‘ a fish. As a lew of the carni¬ 
vorous traclielipoda are said to have bc(;n found in tlie oolites, 
their first apjxiaraiice may probably be referred to the same 
epoch ; but I have not myself been able to detect either of tlie 
A;cm Series, voi.. x. 
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iamilics of this section of tracliolipoda in any secondary bed> 
oxc(:[)linfjj tlici denudod tnicts (d'green sand in l)evt)nsliire; and 
there, perforuti(ms exactly similar to those whiclial)ound among 
tertiary and recent shells are also of frequent occurrence, 
altliough i liave never met with any such [)erloration in any 
oilier se(’oiulary I'oi inatiun, nor even in any of those regular beds 
of green sand, which actually underlie the chalk in other coun» 
lies. I am not taiough of a geol'igist to decitle, as lo whether 
any admixture of secondary and tertiary fossils may possibly 
liave taken place when these denudations were made, hut I can 
in no otlmr way account for tlie fact, that all the sp(!cies wliich 
have been jjerforated, as well as the carnivorous tiachelipodis 
themselves, are nearly similar to those of the Jauidon clay ; and 
I hav(! never Ixjcii able to lind any such perforation in either of 
those species which are lound in the move regular beds of green 
sand, and which are soinetinn.'s mixed with them, d'lujse per¬ 
forations may he readily distingnished from thosi; more oblique 
and lateral hurrowings vdiich are often found in secondary los- 
sils, and are always conveniently formed for suction by being 
broadest in the outer surface, and go straight throngli that part 
of the shell which is immediately over the animal; whereas in the 
(att('r the holes are cyliiuliical, and mueli more resemble the 
iiuliseriminate hurrowings which are common in recent oyster 
shells. 

‘‘ In my former Letti r, which the Royal Society lias done mo 
tin; honour to publish in the I’hilosophical Transactions of last 
year, 1 have pointed out some (jf the changes which took place 
immediately after the chalk 1‘ormatiou was completed; and of 
tlie iu'ilish strata it may ho further observed, that it is only in 
llie tertiary beds that any traces of the cirrhifieda, or of any of 
the families of naked mollusca have been found. The beak, 
wliicli has been figured by lilumcnbach, and w'hich among the 
fossils of the lias is mentioned by Conybeare and Phillips as the 
beak of a s(;pia, belonged, as I think, unquestionably, to the 
cephalopode animal of an ammonite ; and it suliicicnily resem¬ 
bles the lower mandible of the parrot-like beak which Ruinpliius 
lias described of nautilus pompiiius. As might be expected, if 
these mandibles, or rather casts of mandibles, belong to the 
ammonites, they dill'er generically in shape from those ot every 
living genus of cephalopoda which lias been ligured or 
described, and 1 have found them in all those beds ; a'iid, so far 
us I can ascertain, they have been discovered in those bcdsoidy 
of the lias, lower oolite, and clralk, which contain the larger 
ammonites. I’rom the greater tenuity of these beaks in the 
sniallor sjiecies, they may probably have yielded to pressure, 
and decay before the mud which Idled them had become sufli- 
cieiitly hard to retain their shapes ; and as the lower mandibles 
of the cephalopoda are always much larger and thicker than the 
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U|)|)cr ones’, the non-apponrance of any of tlic latter may be 
accuuntecl for in the siune way. The sepim arc moreover fiir- 
nishod with oiu' oflliost^ lliiek tlorsal plates which arc eoimnunly 
ealhd ciilllc-tish l)ones, ami most, ifmtt all (lie other sepiada*, 
contain an itit< rnal horny subslanca' of the same nature, which 
is ;j,en(.rally at. h ast, as i hicL aiul ditrahlc as tlu' mandibles ; ami 
if the fossil beaks of the secondary strata l)elon;;ed to tins 
family, then, in all prohabililv, some of the dorsal plates would 
be foiiiiil with tlunn; but iiotbiui; oftlie kind has bia'u diseovered 
ill any older Jbilisli stralnin tlian the bondon clay. So far from 
heiii'.;-able to defeef any traces of the naked molbistia, I iuive 
not, been able to find, in the seeomlarv strata, either td' those 
shells hy whieli tlie animal is only partiallv eovered, nor any of 
those of the convoluta', whieh necessarily ehanp,('their sludlsat 
ildl'eii'iit [leriods of their ^^rowtli, and of whii'h the animal must 
iheretore m’.easionally remain exposeil, till a (resh coat of I’alea- 
reoas mailer has been seeri'led. Jii my former bi'ller I have, 
staled, that all the marine spnivalves cil’ the secondary strata 
belonn' to opeiculated genera, and llu’se observations serve still 
more strikinL!,iy to jaove that, tillliie i-lialk ih-posits were com¬ 
pleted, the niolliisca, in our laliindi', rcipnred a more jicrfect 
protection citlier from their enemies, or from the surrounding’ 
<1( inent, than afterwards became m;<;(!ssary. 

“ The same ;^rri<lual approximation towards recent, shells, 
whieh may be trac.ed in the oldm- strata, is also j-arried ou 
tlirou”b tlie tertiary formations, and the ailinity, wbieli is e.om- 
[>h‘le with resjii'ct to ordias in secondary lads above tin; lias, 
becomes further extended, and every tertiary shell may be refer¬ 
red to >ome existing’ ^eiius ; but tiiou^b the approximation has 
proei'eded llius far in the London clay, yet .iH its imniensi'ly 
numerous sjjecics are now extinct; ’and it is only in those upper¬ 
most beds of cra' 4 , which lie between the London e)uy and our 
pi’t .sent creation, that any fos.sll can be c(mi[)lctely idcntilied 
with a living sjK.‘cies: the shells which may be thus idcntilied 
an* however mixed uith many extinct species; and though the 
lossils of the erab appear generally to have belonged to a warmer 
climate t han ours, yet their character is much h;ss trojiifud than 
those of the f.oiidoa e!.iv,and in evi'.ry respf'c.t they all aj)[jroach 
nearer to the present iniiahitants of the Ihilish c.oast.s. 

“ 1 Jiave already oliservid, lhai the slu-lls of unknown families 
are eonliaed to the beds helo’vV the lower oolite; and in all the 
upper formations a relation.sl'.ip is completed between fossil ami 
recent siiells in the following regularly approxiniatino'series. In 
the secondary strata above the lias as to tialnral orders, in the 
l.;ondou clay as to gc/zc/v/, and partially a.s to species in the crag. 

“ Ihesc ohservalions refer exclusively to the animals of the 
hth, loth, 11th, 12th, and idtii classes of iiivertebrata in La¬ 
marck’s arrangement; and* vvluither the same sort of regularly 
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approximating affinity can be observed in the other classes, I 
* must leave it for those who are more conversant with them to 
decide.” 

XXH. An Account of the Organs of Generation of the Mexican 
Proteus, called lnf the Natives Axolotl. By SirE. Home, Bart. 
VPIIS. 

The author of this paper considers that Cuvier has proved that 
tlie I’rolous ofCennany, as well as that of Carolina, are actually 
animals in a perfect state, and not larvie. The discovery that 
the vertebrte of the Mexican Proteus were cupped in the same 
manner as those of the two other species, had already convinced 
him that it also belonged to the same tribe, and was consc- 
fpicntly an animal in a perfect state. To place this question, 
however, beyond all doubt, Sir J’werard obtained from Mr. Bul¬ 
lock several specimens, having the organs of generation in a 
(levadojied state, brought from a Lake three miles from the city 
of Mexico. The temperature of this lake i.s never below (10°, 
and its elevation aimve the sea is 8000 feet; in the month of 
.June, the Protei are so abundant in it as to form a principal part 
of the food of the peasantry. Three plates of these animals, 
with dissections of their generative organs, are given from draw¬ 
ings by Mr. Bauer. The female organs in their developed state 
are beautifully shown, and there is every probability, from the 
appearance of the ova contained within them, that they pass out 
singly. 

XX HI. An yicconnt of Jvrpcrimvnts on the Velociti/ of Sound, 
made in Holland. By Dr. G. Moll, Prol’t'ssor of Natural Philo¬ 
sophy in tlie University of Utrecht, ami Dr. A. Van Beck : com¬ 
municated by Capt. 11. Kater, PUS. 

In our next number we shall give an abstract of these import¬ 
ant and accurate experiments; together with remarks on the 
questions involved in the subject of the velocity of sound, and on 
some late investigations of them 

XXIV. A Catalcgne of nearly all the principal fixed Stars 
hetwm’ii the Zenith of Cape Town, Cape of Good Hope, and the 
South Pole, reduced to the l of January, 182-4. By the Rev. 
Fearon Fallows, MA. FRS. 

The nature of this first contribution to science from the new 


Observatory at Cap; Town, renders it, of course, unsusc.ej)tible 
of abbreviation. The same mav be said of the concluding 
paper in the volume ; viz. 

.WV. Pcniarhs on the Patallax of u Infra'. By J. Brinkley, 
1)1). FHS. Andrew’s Professor of Astronomy in the University 
of Dublin. 
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!, SOCl l^TY. 

—A paper was n'ad, tMitillcd “ Konmrks on Quadru¬ 
peds imbedded in roeent Alluvial Strata, liy < •. livoll, Si e. (IS.’’ 

in a former communication to the Society, tne autln)r had 
stated that, he liail found it diflicult to explain the ciicumstanc.es 
under whicli the remains of (piadrupeds were very »j;encrally 
fouml imbedd('d in the sludl marie in Scotland, <,)fteu at consi- 
dei able depths, anil far from the borders of those lakes in which 
the marie is accumulated. 

These animals must have been drowned when the iake.s wi're 
of a certain depth. Their bones are found in the marie unaccom¬ 
panied l)y sand or i;i‘avel, iir any proofs of disturbiiiLC lorces. 
ITvim tlu; shape of llie surrounding land in som<“ instanc.iis, it 
appears that llouds could not have swept them in, and from the 
occasional absimce of rivers llowini:; into others, they could not 
have been washed in by them. 

Tlie author, therefore, suggests that they were lost, in attenipt- 
im’ to cioss the ici; in winter, the water nevei free/iu”'sulliciently 
hind aliove the springs to bear their wa'ight, and springs abound¬ 
ing always intliose lakes in I’oiTarshire and rertlishire in winidi 
marie is deposited. 

'I'he, skeletons of some of the animals fomulintho shell marie 
ill h'orlarshire are in a vertical position, but some are not. The* 
same circumstance has been remarked witii regard to the elks 
ocemring in the marie in the Isle of Man. Of these lacts Mr. 
l.yell oilers the Ibllow ing e.xplanalion. 

('attle which are lost in bogs and marshes sink in and die in 
an meet posture, and are often found with their heads only 
appearing above the surface of the ground. When, therefore*, a 
lake in which marie is deposited is shallow, tin; (piadrupi.'ds 
which fall through the ice sink into the marie in the same man¬ 
ner, and perish in an upright posture, but when the lake is deep, 
and the animals arc dead before they reach the bottom, they 
become enveloped in the marie in any position rather than the 
vertical. 

,fune 17.—An extract of a letter was read from .John King¬ 
dom, Ksq.: communicated by Joseph downsend, Ivsij. ITIS. 

Mr. Kingdom mentions in this letter the situation in which 
certain bones of a very large size, appearing to havi; belonged to 
a whale and a crocodile, were lately Ibund completely imbedded 
in the oolite ([uarries, about a mile from Chipping Norton, near 
Chapel House. 
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A papor was also read, entitled “ Observations, &c. on a 
Walk from Ivveter to IJridport.” Mr. Woods, in this com- 
nninic,ation, d»!se.)il)es the nature fjf the soil in the nci'^li- 
])ourhood of I'ixeter, and the strata exhibited in the elill's 
and on tinj sea shore between that city and the east side of 
Bridport Harbour. 


Article XL 
SCIENTIFIC NOTICES. 

CHEMISTUY. 

1. Foninilion uf Ant muni a. 

Mr. lanaday has lafely published in tlie Journal of Srienee, 
an aceomit of sonn; i‘X[)erimeiils on the I'ormution of unnnonia 
by lh(! luUion of substances u[)pai'('nlly con<uinin|j; no azote; In^ 
slates his belieii however, lliat the Kisulfs depmid uj)on the 
diliiculty of perl’ectly exchulin;^ azote, and the extreme delicacy 
of the test of its prc^sence alforded by the fornial.ion of am¬ 
monia. The principal experiments performe<l by Mr. Faraday, 
we shall p;ive nearly in his own Avonls :— 

Put a small piece of (dean zinc foil into a e^lass tube <dosed 
at one end, and about one-fourth of an inch in diaim^Ur; dro[j a 
])iece of potash into the tube over the ziiut; introduce a slip of 
turmeric pa|)(;r slightly moistem.'d at the (.'xtrmnity witli pure 
water, retaining’ it in the tube in such a ])usili(.u that the wi tied 
])oilion may be about two inches from the potash ; then lioldiiiL; 
the tube in an inclini'd jmsilion, apply t!u' llanu' of a sjhrit lamp, 
so as to melt the potash that it may run down upon the ziiu-, 
and heat the two whilst in contact, takine; care not to cause 
such ehullition as to drive up the potash ; in a second or two, 
the turmeric paper will he reddened at the moisieiu'd extremity, 
provided that part of the lube has not bemi lieated. On re¬ 
moving the tnnueric paper and laying the reddeiu'd portion 
upon the hot part of the tube, the original yellow tint will he 
laislored: from whieh it may be concluded tliat ammonia has 
been formed ; a result conlirmed by other modes of examination.’’ 

The atmosjdieric beiiii^ suspected to be the source of tlu' 
azote, the experiment was rcpealetl on hydro<j;cn oas, but tlu: 
same results were obtained. It was afterwards iime^inod that, 
the azote uuu;ht be furnished by accidentallv touchiim' the 
potash with animal or other substances contamm;;'azote; and 
as a proof of how necessary it is to avoid lingering the sub¬ 
stances experimented upon, Mr. Faraday states the following 
experiment: — 
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“ Some sea saiul was heated red liot for lialf an hour in a 
nueihle, and then poured niil on to a copper-jilal.c', and lefl. to 
cool; >\hen cold, a portion of it (about, 12 grains) was put into 
a clean ^lass lubi;; another e([ual portion was put into the 
])ahn of the Iiand, and looked at for a few inouients, beinj;- 
moved about by a lingf'r, and then introduci'd by ]ilatina foil 
into another tu!)e, care beini*' taken to transfer no animal sub¬ 
stance but what hud adhered to the Lirains of sand ; tin; first 
lill)e wlteii lieati'd yielded no signs of annuoina to turinenc 
])aper, the second a very deeideil portion. 

As a prc;eaution, with regard to adluaing dirt, the tubes 
used in [U'ceise (‘Xju-rimenls were not cleaned with a cloth, or 
tow, but wane made JVom new tul)e, tlie tuiu^ being previously 
heated red hot, and air then drawn through it ; and no yiue. or 
potash was useil in these, experiments, e\e‘'[)t. such as luul bei n 
j)reviously tiied by having portions heated in a tube to ascertain 
whethe)- when ahnu; they gave ammonia. 

“ if. was tlum thought probable that tlu^ alkali migl'.t contain 
a mi'.iute (piantity ol some nitrous eompomul, or ol a cyanide, 
introduced dining’ its preparation. A carbonate of potash was 
therid'ore pre[)ari'd from jmre tartar, rendered caustic by lime, 
calcined immediately preceding its usig the caustic, solution 
scpaiated by dccautaliou from the carboiiati' of liiui', not allouial 
to touch a tiller or any thing else animal (ji’ veg;elahl.g and 
boiled down in (dean llasks; but llie potash thus ohtuiiied, 
though it yielded no appearance, of ammonia when heated alone, 
always g'a\c it when heated with ’/.inc. 

“ 'file water used in these cxpei’lmeiiis was distilled, and in 
ca.ses uhcrc it was thought nce(;ssary was distilliM a second, 
am! even a third lime, 'flu* c-Xju rimeuts of Sir limiiphry Davy 
show’ how te.iaciously small porlif'iis of a/ole are hel;l hy 
water, ami that, in (’(.rtain circumstances, tin; a/otc may jiro- 
tluce ammonia. I am not satislied that I have been able to 
avoid this source oi’error. 

“ Atla.st, to avoid every jiosslhle soiirco of impurity in the 
polasli, a portion of that alkali was jne]aired from pota.ssium ; 
and every preeuntion taken that (’oidd Oe devised for the e.v- 
clii.-'ion of a/t)fe ; yet, when a lanij) was applied to llie potash 
and /inc, the alkali no sooner melted down and mingled with 
the metal, than ammonia was developed; whieii reiidereil t.be 
turmeric [laper brown, the original yellow re-appearing by tin; 
ap])liealion of In at to the part. 

“ Still an.xious to obtain a. potash which sliouhl la; imcxcep- 
tiouably free from any source of ir/otc, I heated (says Mr. I’.) a 
portion of potash with zinc, endeavouring to e.xhaust anything 
it might contain whii.h could give rise to the fm’mation of am- 
nionia: it was llien dis.solved in pure water, rdlovved to settle, 
the clear portion poured. off and evaporated in a llask by boil- 
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ing; but the potash thus prepared gave ammonia, when heated 
with zinc, in hydrogen gas.” 

“ Potash is not the only substance which produces tliis elFect 
with tlic metals and vegelabie substances. Soda produces it; 
so also, does lime, and baryta, the latter not being so effective 
as the I’ornier, or producing the phenomena so generally. The 
common metallic oxides, as those of manganese, copper, tin, 
lead, <lo notact in this manner. 

“ U'ater or its elements appear to bo necessary to the experi¬ 
ment. Potash or soda in th(i state of hydrates generally con¬ 
tain tlu' wal(!r necessary. I’otvisli tlried as much as could be 
])y heat, produc.ed little or no ammonia with zinc; but re-<1is- 
solvedin pure water and evaporated, moo' water being left in it 
than before, it was Ibimd to [)roduc.o it as usual. Pure caustic 
lime, with very dry linen, }>ro(luce(l scarcely a trace of ammonia, 
Avhilst the same j)ortiun of linen with liydraie of lime yielded 
it readily. 

'I’lie nu'lals when with the potash appear to act by, or ac- 
<'ording to, their powau'of a!)sorbing oxygen. Potassium, iron, 
ziiu^ tin, lead, and arsenic evolve much ammonia, whilst 
spongy platiiia, silver, gold, &^c., jjroduce no ellect of the kind. 
A small piirlion of line clean iron wire droppt'd into j)otash 
iiu'lted at the boltom of a lube, caused the evolution of some 
ammonia, but il soon ceased, and the wire blackened upon its 
surface; the iutrodue,tion of a second poition of clean wire 
caused a se(*()nd e»a)lution of ainmouia. Clean copper wire, in 
fused potash, caused a very slight evolution of ammonia, and 
became tarnished.” 

iMlN K1;A LOllY, 

2. Sn/iilidio-lri-rarOomilc oj Lead. 

M. Slronieyer lias lalidy examined the sidphato-tri-carbonate 
of lead, whose composition was iirsi p anted out by Mr, Brooke, 
Ilis results, wbieh conlirm the conclusions of the latter gi nlle- 
man, give, for the coiisiitucut elements of the mineral, 


Carbonate of lead . T'2*7 

Sulphate of lead.27-3 


10(K) 

and it consequently consists of one atom of sulphate of lead and 
three atoms of carbonate of lead, as previously determined by 
Air, Brooke. 

lb //ifdrulc of Magnesia. 

A specimen of native hydrate of magnesia from Swinaness, in 
Unst, examined by M, Stromeyer, gave 
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Mas^nesia.CO 67 

Oxide of niangimese. 1*57 

Protoxide of iron. 1*18 

Lime. 0*19 

Water. «... 30*39 


100-00 

4. ]\fagnesile, 

101) parts of magnesite, from Salem, in India, gave the same 
aceura'ie analyst : 


('arl)onic acid.51*83 

Magnesia.47*88 

Lime. 0-28 

Oxide of iron.Tract? 


00*00 

5. Seieniuni of IaukI. 


MM. Slromeyer and Itaiismann hav(‘ examined an ort; from 
tin; Laurence .\iine, at Clansthal, uliieh proves to b('a seleninret 
ofleail. 'file ore is eunil)ined \vith brown spar, -and from its 
iuipailinii,’ a smalt blue colour to glass, was siippost'd to contain 
cobalt, and bad been described under the name of cobalt hlcij^ 
cn, by M. Hausinann. 


Lxternally, seleninret of lead has a greater resemblance to 
Some varieties of galena than to any other substance, but its 
colour is peculiar, and partakes more of a blue tint than even the 
va\'<crb/ci (d' the (lerinan mineralogists {siilji/ian't of molt/htlcna). 
It has a tendency to cryst-.dli'/.ation, but its crystalline torm has 


not v<‘t been ascertained. The fracture is line grained ; lustre 


metallic, not^ery brilliant. It is inferior in hardness to galena, 
is not haish to the touch, gives a dark streak, and retains its 


metallic lustre after bidng rubbed ; its specilic gravity = 7*697. 
Jt becomes negatively electrical by friction. 

Si leniuret id'lea.d fuses readily l)< fore the blowpipe, gives out 
a powerlul smell resembling that of rottiai turnips, and becomes 
covered with a brownish red crust, which is succeeded by a 
coaling of yellow oxide of lead. W^hen the llame i.s directed on 
th(> ore, a bright blue tint is developed ; fused with borax it 
gives a pale smalt colourerl glass:. 

Heated in a glass tube by a spirit lamp, selenium sublimes, 
exhaling its peculiar olfensive odour, and the surface of the 
glass becomes covered with a light sublimate of a brow nish red 
colour. By heating the tube to redness, the ore fuses, but suf¬ 
fers no other apparent change ; but on continuing the heat, the 
brownish red sublimate gradually disappears, and is succeeded 
by a white, aciculur crystalline substance, which attracts 
moisture by exposure, and deliquesces. It reddens litmus paper 
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stronj^ly ; becomes yellow by the action of sulphuric acid, and 
red by sulphuretted hydrogen; hence it is similar to selcnic 
ucid. 

Cold nitric acid acts on seleniurct of lead, and after some time 
the mass assumes a ciimumon red colour, in consequence of the 
separation of selenium. If the acid be heated, the whole of the 
ore is dissolved, the seleiiiuiu (irst separating in the form of red 
Hakes, which soon lose their colour, turn brown, and gradually 
disappear. If the quantity of ore be in excess, the selenium 
collects in brown Hakes on the surface of the solution, which 
sometimes assumes tin; appearance of an oily Him. 

The nitric acid solution has a pale reddish colour, deriv(‘d from 
a slight portion of col)alt; but no other metal, besides lead ami 
cobalt, is contained in the ore ; neither is any trace of sulplnir 
deti‘(;ted l)y tin; action of nitrate ofbaryh.'s. 

The analysis of this ore gave M. ytronK^yer per (amt. 


lamd.70-98 

Cobalt. 0-83 

Selenium. 28-11 


99-92 

6. Sclcuinmin the Sulphur if the JApari lafes. 

Amongst tlu® volcanic, produc.lions of the bif)aii Isles, a sal 
ammoniac, is found combined with sublimed sulphur in altiauale 
white and brownish orange^ layers, the coloui' of tin; latter of 
■which has geiu.-rally been attributed (o iron. On (!\amination, 
however, neither tincture of galls, prussiate. of potash, nor 
ammonia, gave any indication of that nu;tal, but sulj)hun.‘lted 
hvdrogen gave a precipitate of orpiment, owing to the presence 
of some arsenious acid. 

, When the sal ammoniac is dissolved in water, a brownish 
yellow residuum is h;ft, which fuses readily in a glass tulie, and 
;dl'ords an orange coloured sublimate. On hot coals it inllames, 
and exhah's at fust a mixed cjdour of sulphur and arsenic, which 
is succeeded by the pecadiar ollensive smell ol‘ selenium. l>y 
digestii)n in nitric acid till the orangecolour disaj)peaied, a solu¬ 
tion was obtained iVom which sulj)liale of potash threw dow n a 
considerable quantity of a cinnabar coloured precipitate, jiossess- 
ing all the characters of stdenimu ; and the solution alibrded by 
eva|ioration acdcular crystals of selenic acid. 

This discovery by iM. Stromeyer of selenium amongst the vol¬ 
canic products of the bipari Islands, renders it jirqbable that the 
})eculiar orange tint of the sulj)hur found in those islands ])ro- 
ceods chietly from selenium, and not, us hitherto supposed, from 
arsenic combined with the sulphur. 
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7, Ldiro/iitc, 

M, (JnU'lln, of Tii])in<2:«'ii, lias fouml llio coniposllion of tlio 
iniiu ral numeil l/alrobiU' by Mr. Hrookc, and dcsciilx'd l»y lilui 
in tin; Annuls of riiilus'jphi/, vol. v, New ISeries, to bi: as I'ol- 


lous : 

tSiriiM ...... I -11-().'>:> 

Alninina.,.dSnSll 

Linn'. 

Oxidr of mansjiain'se. IMbO 

I’eta^'li. (j’O?.’) 


lOl-iDd 

Zoo i.oc Y. 

N. On till' IWlli of l/tf hon/n, liy .1. !•'. (iiay, lvs(|. 

t'liMer, in bis .Animal Kiin^d-ini, only drscribes tin; ciil.lin''; 
Icrlii ol'iln l\o;ila. r>lam\ilL-, ill bis I’tulnmusofa innv Dislri- 
Imlion orAnuuals, alnidycd in tin; ninib \ dliinu'oft bis .loinnal, 

(leseribcs the eiidiii”'li ('111 as '* upper iniildle longesi, false 

('anine ' >'ii)nlers, - ’ -- wilb four lubereles. Air. I', (aivier, in 

bis \voiL on the rerlh of Mammalia, observes, ibal be bas not. 
■■'eeii a skull of the Koala, but ibal it must doubtless be allied to 
the iMiakinuers. I some linn; a^o met wilb a skull of fbis 
aumial in ibe eolleelion ol tin' (’olle'^eol Smeeoiis, and I am 
indebted to the kimliiess ol’ Mr. (dift for allowin-j; m<' to take a 
deseiiption ol if. 

'I’be skull sborl, eompressed, and (b'pressi.'d, so as to lx; siib- 
(pradiaii-ular. 'fin; temporal ]’os.^a; lare'e, the eiittiu”' teeth 

I'l'l"'!’? front larLO', di.itaiit at the base, e.onversiin.'; at tin; 

apex, the rest small; lower lare;e, approximating; toeetber at 

1.1 


the I ip; eauim; teelb small conical plaited on the .suturi; of 

tin; intermaxillarv bone, orinder.sall with two I’aiif's, tin; 

front one on each .side smalb'st, ralln r compressed; the rest 
(b'pn.'ssial, eaeli Avitb lour acute tube'dles. 

I*)lam\ille d(;se,ribes bis animal a.s ebocolate'brown,and (bivier 
and (loldfus as ash urey, the latiei' a'j;iees with the live spi eimeus 
that 1 have seen. W betber this diib renee was occasioned by 
Cuvier and I’lainvdie deseriluuLi; two dillereiit animals, (ir by the 
latter, in bis hasty notes, having; confomnb'd it with the Wom¬ 
bat in bis descri[)tion, 1 am not ab'leto deteiuiine. 

9. On the Unibilicns of Mnrsnpiul ylnlinti/s. 

It bus been generally thought that Marsupial unimuls are dcs*- 
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titute of any umbilious, and are only attached to the mother by 
means of the month. 

GeoHVoy St. Hilaire has lately discovered in some specimens 
of the foeti of Didelpfiis Virginiana preserved in spirits, which 
had been taken from the mother by Dr. Barton very soon after 
their introduction into the pouch, evident vestijj;es of placentral 
organisation, and of an umbilicus. They were only five lines 
long, and already formed ; in the two male which he examined 
the umbilicus was large for the size of the animal, as it was also 
in the female, and very distinct from the entrance of the pouch. 

Mr. Geoffroy observes, that the series of transformations com¬ 
mon to all mammalia are Ovuluni, Emhn/o, and foetus. These 
three stages of genital products reojuire tliree distinct situations 
which in the other mammalia are found in the sexual canal, but in 
the Marsupialia they are very differently dislrihuted through in 
an eojually continuous series. T!ie oviduni and the embryo are 
fornu'd and develo|)ed in the sexual canal and the faitus out of it. 
The womb is the third station in the mammalia, where the com¬ 
mon foetus is incubated anol nourished; and tlui Marsupiitin or 
nursing pouch is for the same purpose in the marsupial animals. 
The clitference, therefore, consists only in the name of the last 
part.—(Ann. ISci. Nat. and Zool. Jour. i. 403.) 

Misckclaneous. 

10. A Method ofjixing Crui/on Colours. By James Smithson, Ksq. 

(To ttie Editors of'llie Annals of rhllosophy.) 

GENTLEMEN, 'London, Jug. IHS'i. 

WisniN'o; to) transport a crayon portrait to ni distance for the 
sake t)f the likeness, but without the frame anol glass, which 
wore bulky anol heavy, 1 applied to a man from whottt I expected 
information Ibr a method of fixing the colours. He haol hearol 
of milk being sjuead with a brush over then), but I really did 
not conceive this process of suflicient promise to be olispojsed to 
make trial of it. 

I had myself read of bxlng crayon colours by sprinkling solu¬ 
tion of isinglass from a brush upon them, but to tliis to<', 1 ap¬ 
prehended the objections of tediousness, of dirty operation, and 
perhaps of incomplete result. 

On thinking on the subject, the first idea which presented 
itself to me was that of gum-water applied to the bock of the 
picture ; but as it was drawn on sized blue paper pasted on can¬ 
vass, there seemed little jirospect of this fluid penetrating. But 
an oil would do so, and a drying one would accomplish my 
object. I applied drying oil diluted with spirit of turpentine; 
after a day or two when this w'as grown dry, I spread a coat of 
the mixture over the front of the picture, and my crayon draw¬ 
ing became an oil painting. 
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Article XII. 

NEW SCIENTIFIC HOOKS. 

pRFi'Uuvfi Full iMinnr\Tio\. 

Dr. Shoarman has in ilic press a wnrk, I'litith’d “ Practical Observa¬ 
tions on the Nature, t'auses, and Treatment of Water in the llrain.’’ 

Sketches Political, Oeo<rraphical, and Statistical, of the United 
Province.s of Jlio dc la Plata, I've. Svo. 

jcsT iM.'jit.ihiir.n. 

Observations on Tetanus, illustrated by Cases in whicli a new and 
successful .Mode of Treatment has been adopted. Uy II. Ward. Hs. 

Mora Conspicua. ily Richard iMorris, TLS. Royal Svo. No. II. 
3s. H(L 

Clements of Concliology according to the Limiican Sy.slcm, lly 
the Rev. K. I. Burrow, FLS. I've. New Edition. J(>v. 

Military .Medical Reports, containing Pathological and Practical 
Observations illustrating the Diseases of Warm Climates. By James 
M‘('ube, Ml). Svo. ~s. 

Practical Commentaries on the present Knowledge and Treatment 
of Syphili.s, with coloured Illustrations ot'.some ordinary Forms of lliat 
Di.sease- By Richard Wellbank. Hvo. 7v. (ii/. 

Directions for drinking the Cheltenham Watens. 12mo. 2s. G(/. 


Article XIII. 

NEW PATliNTS. 

C. I'riend, Bell-lane, Spitalfield.s, sugar-refiner, for improvements iti 
the process of refining .sugar.;—July 2G. 

J. Reedhead, Ileworth, Durham, for improvements in machinery for 
propelling ve.ssels of all descriptions, both in marine and inland naviga¬ 
tion.—July 2G. 

J. K. Brooke, Headingly, Leeds, woollen manufacturer, and 
J. Hardgrave, Kirkstall, of the same place, woollen manufacturer, for 
improvements in or additions to uiaehincry used in scrubbing and 
curding wool, or other fibrous substances.—July 2(). 

D. (). Richardson, ker.’.eyniere and cloth printer, and W. Hirst,manu¬ 
facturer, both of Leetl.s, for improvements in the proce.ss of printing or 
dyeing woollen and other fabrics.—July 2(J. 

J. Kay, I’reston, Lancashire, cotton spinner, for machinery for pre¬ 
paring and spintiing flax, hemp, and other fil)rous substances, by 
power.—July 26. 

R. Witty, Sculcoatcs, York.shire, civil engineer, for an improved 
chimney for Argand and other burners.—July 30. 

J. Lean, Fishpond House,’ near Bri.stoi^for a machine for effecting 
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an alternating motion between bodies rcvolvlnp; al)Out a common centre 
or axis of Jiiotion ; also certain addiliojial machinery or ai)[)aratus for 
apiilyiii" the same to nioclianical purposes.—.Inly .'50. 

'file Itev. W. IJarclay, Auhleare, Nhiinishire, for an improved instru¬ 
ment to deti'rmine atiffles of altitudoor elevation, without the ncce.'-sity 
of a view of horl/on heiii;; obtained.—.July 150. 

It. lladnall. Leek, StaH'ordshire, silk tnanui'acturcr, for improvements 
in the manufacture ol’silk.—duly .'{(). 

S. Ilaffshaw, Nevvcastle-undcr-liiie, StaUbnlshire, for a new method 
ofmaimi'acturing pipes for the conveyance of water and other Iluids.— 
Au<j. S. 

(f. Charlcton, Maidenhead-court, Whipping, and W. Whilker, New 
drove, Mile-end Itoad, Stepney, master mariners, for improvements 
in the building or constructing of ships or other ve.ssels.—Aug. 10. 

S. Lord, .J. Kobinson, and .1. For.ster, Leed.s, copartners, merchants, 
and manufacturers, for improvements in machinery for and in the pro- 
ce.s.s of raising the pile on woollen cloths and other 1‘abrics, and al.'^o in 
pressing the same.—Aug. J1. 

\V'. Jlir.st, II. Ilinst, and W. Ileyeock, woollen cloth manufacturers, 
and S. Whikinson, mechanic, T.eed.s, for an ajiparatus for jneventing 
coaches, carriages, mails, and other vehicles, I'rom overturning.—. 

Aug. 11. 

J. Stephen Langton, Langton Juxta Tartncy, Lincolnshire, for an 
improved method of seasoning timber and other wood.—Aug. 1!. 

,J. Perkins, I'leet-street, engineer, for improvements in the construc¬ 
tion of bedsteads, sofas, and other similar articles.—Aug. 11. 

II. U. I'linshaw, Addle-street, London, silk embosser, for an im¬ 
proved apparatus for spinning, doubling and twisting, or throw iiig silk. 
—Aug. 12. 

,1. Ihitler, Commercial Hoad, Lambeth, for a method of making 
colfins for the etfectiial ])rovcntion of bodies being removed therefrom, 
or taken tlierefrom, after interment.—Aug. 12. 

M. Larivierc, rritli-street, Soho, mechanicean, for a niacliine for 
perforating metal plates of gold, silver, tin, platina, bras.s, or copper, 
being applicable to all the jmrposes of sieves, hitherto employing 
cither canvas, linen, or wire.—Aug. 1.5. 

' J. A. Taylor, Great St. Helen’s, London, for a new polishing appa¬ 
ratus for household purposes.—Aug. I.). 

C. Downing, Lideford, Devonshire, for improvements in fowling- 
piece.s and other lirc-arms.—Aug. lo. 

A. Schoolhred, ,lermya-.strcet, St. .Tames’s, tailor, for improvements 
on, or a substitute for, hack stays and braces for ladies and gentlemen, 
chieriy to prevent relaxation of the muscles.—Aug. IS. 

1’. Taylor, City Road, engineer, for imiirovcmenls in making iron. 
—Aug. IS. 

I*. Williams, Leeds, and J. Ogle, Ilolhcck, Yorkshire, cloth manu¬ 
facturers, for im[)rovements in fulling mills, or machinery for fulling 
and washing woollen cloths, or such other fabrics as may rcipurc the 
ITTOccss of felting or fulling.—Aug. 20. 
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'J'1k‘ i>liM.'rv.UiiPiis ill c.u-li line of the l.'ihlc upiily to n peiioil of twenty-four hours, 
hej^iniiin^ at y .\. 31. on the day iiulieiiletl in ilie lir.st ailtunii. A dash dciiulch ihilt 
the result is h;clutled in the ue.\t loUowiiij; observation. 
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REMARKS. 


Seventh Month. —1. Showers. 2—5. Tine. 6. Cloiuly, with showers. 7. Clou»ly. 
8—31. Fine, clear, and dry. 


RESULTS. 


Winds: N, 5 ; NE, 4 ; E, 8; SE, 3; S, 1 ; SW, 1 ; W, 3; NW, 6. 


Baronteter: Mean height 

For the month.....30‘229 inches. 

Thermometer: Mean height 

For the month... . . 

Evaporation.'. 5*80 in. 

Rain. 0 09 


The very unusual height of the thermometer on several dnys of this month hav¬ 
ing led me to examine the position of the instrument, I was induced to think that it 
indicated a higher temperature th<an that of the air, in consequence of radiation from 
the dry and heated earth in the neighbourhood. To ascertain the extreme amount of 
this error, t suspended a thermometer in a spot diickly shaded with trees, and overhang¬ 
ing a river, so as to exclude the influence of radiation, and found it indicate 4° to 5’’ 
lower on the days of the greatest heat—probably the real temiierature of the air was 
between these points. 


iMhoriitoryy Strotjhrdy Eighth Month, 23, 1825. 


R. HOM’ARD. 







ANNALS 


OF 

PHILOSOPHY. 

OCTOBEK, 1825. 


Article I. 

Obsen'atioHn on the Sifno/iima of the. (iencra A/ionilr, Crania 
Otihcntii, and DtH-ina. By J. I'!!, flray, Ks(j. l-XJS. ik-C. 

(To the Editors ol the Annnh of Philosophj/.) 

GLNTU:MI:N, Jtnlhh Museum, Sr/n. 19, 1895. 

Lin Nil:I S, in hi.s Systerna Natura;, has formed a genus with 
the following characters, “ Animal corpus ligula, einarginata 
( iliata, ciliis valvuliu superiori atlixis: hradiils ‘i, linearibus, cor- 
pore longioribus, conniventibus, ])orrectis, valvuluj aiternis, 
utrinqucciliatis,ciliis allixis valvulis utrisipie. [/V.v/u in-.equivalvis; 
valvula altera planiuscula, altera basi inagis gibba, harum altera 
saqie basi perforata. Cardo edeiitulus, cicatriciilu lineari pro- 
niinenteintrovsum dente laterali; valvula; vero jdauioris in ipso 
margine. liadii duo ossei pro basi animalis." This genus he 
has called Anomidy a name most probably derived from the 
specific titles of the Concha nnornin of Fabius Columna, and 
the Pectnncnlus anomius of Dr. Lester, which appear intended 
to have been expressive of the inequality or dissimilarity of the 
valves of those shells. 

The above character of the animal agrees exactly with that 
given by Cuvier to a group of Mollusca, which he calls Bra- 
chiopoda, from the belief of their ciliated arms being the 
modified feet of the Conchophorus Mollusca; and the descrip¬ 
tion of the shell, on account of the larger valve being said to 
be gibbous and perforated in the hinder part, and the inside of 
one of the valves being furnished with two bony rays, must have 
been taken from one of those shells which Brugmere has since 
formed into a genus, under the name of Terebratula; a word 
most likely derived from Linnaeus, who uses it as a specific 
name for one of the species which belong to this section of his 
genus. 

Linnaeus, from not knowing the animal, has placed several 
New Series t voi, x. a 
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species in his genus which recent observation has proved not to 
agree with the characters that he has given to it. Thus A. 
craniolaris lias a similar animal, but has no teeth in its hinge, 
and has consequently been formed into a genus, under the name 
of Crania, by Ih’iiguiere. /I, spina, of which the animal is 
unknown, lias been equally separated into a genus called Vln- 
gioslania, by Lamarck. I'he animal again of A. Kphiphitnu, A. 
Cepa, jC Klcrfrira, a .sfjnamula, and A.palel/ifotnnis, is very dis¬ 
similar from that described by Linnieus as appertaining’ to 
Aiwntia. It is in fact most nearly allied to that of the oyster, 
and is, therefore, what Liniucus calls an Ascidia. To these lat¬ 
ter species, Ilruguiere has retained the name of yl;?oy/ih/,whichis 
much to be regretted, as had he studied the beautiful character 
of Linnauis, he would have found that that author did not intend 
these species as the type of his genus; and there is little doubt 
that had he known their animal, he would have placed them with 
the Ostnee, or have formed a new genus for their reception; 
there being no part of his system where he so rapidly increased 
the number of his genera as in the Teslacea, It is more to be 
retiretled that later concholosists should not have corrected this 
error, but have let it continue so long, that although it errs 
against one of the best laws of nomenclature, we are almost 
inclined to allow it to remain without correction, for Bruguicre’s 
names have been in general use both by cqnchologists and 
geologists, and consequently any alteration in them would 
introduce much confusion into these delightful sciences. Still, 
however, it is but jnoper to point out that the immortal Swede 
was the lirst to describe with accuracy the curious animal of the 
lirachiopodons Mollusca. 

But I do not consider that the same line of conduct should be 
pursued in the next case which I am going to state, where even 
greater confusion has been caused by the haste to form conclu¬ 
sions, and by little attention being paid to the characters given 
by the original describers of genera. 

Linnmus, in his “ Fauna Hnedca,” has placed as the first 
species of Anomia, a shell, under the name of A. craniolaris; 
and here I may object to the opinion held by many persons, 
that the first species of the genus is to be considered the type of 
it. 'Ihis may be the case in the works of Fabricius, but 1 
believe not so in those of most other authors. Linnaius appears to 
have referred this shell to the present genus, from it having 
sometimes, as he describes, three holes in its lower valve ; but 
tliese holes are only the places where the adductor muscles of 
the animal have been attached, which, being of a more brittle 
texture, decay sooner than the rest of the shell, which is always 
found in a fossil stale. Bruguiere has formed this shell into a 
genus under the name oi' Crania, from the similarity of the three 
scars, or holes, to the apertures in a human skull that correspond 



1825.] Genera Anomia, Crania Orbicula, and Discina. 243 

with the eyes and nose of every subject. He has taken the 
Linnrean specific character as a generic one, or at least he 
describes the lower valve as pierced with three holes. Lamarck 
has adopted this genus, and referred to it a recent species, 
which 1 believe to be the same, or very nearly related to the 
following shell. 

Muller, in his excellent work, Zaologia Daiiica, has described 
a shell with the name Fafe/la anomala, whicli he afterwards 
figured with its animal, and discovered that it was furnished 
with an under valve ; and yet for some unaccountable reason, 
he still considered it as a Patella! Poli, in his superb work on 
the shells of the Two Sicilies, figured a similar shell under the 
name of Anomia turhinata, referring it to this genus most likely 
on account of the animal agreeing with the Linnman character. 
Hut as he always gave the animals a new generic name, he called 
the present animal Ci‘iopn>>, as he did that of Pinphiiinif 

Ei hion. (Javier, from observing that the animals of these species 
were similar to the Terebratidfc, and that the shell was soldered 
to the rock immediately by the outer surface of the lower valve, 
and not attached, as in the latter genus, by a tendon, formed 
them into a genus under the name of (h\6/( u/u, taking no notice 
of the oenns Crania of Bruguiere. The genus (b/j/tv/Zn has also 
been adopted by Lamarck ; but I believe that most persons, on 
consulting tlie figures of Muller, Poli, Chemnitz, and of a shell 
described by Montague, in the Linmean Transactions, under the 
name of Falella distorta, which has since been discovered to 
have an attached under valve, and stated to be an Oririrula by 
Blainville, will agree with me, that these shells are all the same 
(or two very nearly allied) species, and consequently that the 
genus Orhicnla must be expunged from the system, for it is 
nothing more than a recent species of Crania. 

Mr. G. B. Sowerby, in a jiaper read at the Llunoean Society 
on March, 1818, entitled “ Remarks on the Genera Orbicula and 
Crania of Lamarck, with Descript ions of two tSjjecies of each 
Genus, and some Observations to prove the F. distort a of Montague 
to be a Species of Crania," has described a shell which was 
found on some stones which had been brought from Africa, as 
ballast, and were used to repair the roads. This he considered 
to be Orbicula Norvegica of Jyciinarck, who expressly stated that 
the latter shell is attached by the soldering of the outer surface 
of the lower valve to the rock, whereas Mr. Sowerby’s shell is 
aflixcd by means of a tendron passing through a slip in the disk 
of the lower valve. This tendon he has called a foot; but it 
has no analogy with the foot of the animals of the bivalves; and 
I believe is only a slightly modified adductor muscle. Some of 
these shells having been sent to Lamarck, the latter formed them 
into a genus under the nkme of Discina, giving a very expres - 
sive generic character, but being misled by receiving it fron 
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England, he considered it as found on the shores of our coast. 
Mr. Sowerby’s paper not having been printed till the publication 
of the thirteenth volume of the Linnaean Transactions, which 
was several years after the reading of the paper, and the volume 
of Lamarck’s History containing this shell appearing in the mean 
time, he added as a note to his paper, that Lamarck had erro- 
ncoiisly described his shell twice over, once under the name 
of Discing, and again under that of Orhicula, and he has pub¬ 
lished the same opinion in his “ genera of shells.” But with 
this idea I am sorry that I cannot coincide, and more especially 
so as Ferussac, in his Synoptic Table, and several others, have 
taken Mr. Sowerby’s ip^e dixit for fact. To prove that the 
Discina is not a species of Orhicula, it is only necessary to 
inspect the beautiful plate by Mr. James Sowerby, which accom¬ 
panies his brother’s paper, and compare it with the figures of 
Muller; and I believe that most persons will allow that Muller’s 
figures agree best in the form of the muscular impression with 
the Crania, o\\ the before-mentioned plate; and the slit in the 
under valve could never have escaped the accurate eye of Muller, 
who has figured his shell with so much detail. 

It aiipearstobethe fate of this genus thatitshouldbeconfused. 
Blainville, in his article on Mollusca, just published, has divided 
the genus Orhicula into two sections; 1. The adherent valve 
not pierced, O. Imvis, Sow. IJu. Trans, xiii. 2. The adherent 
valve pierced, and provided with a compressed medial apophysis, 
Discina, O. IS'orvegica, Sow. Lin. 7Vrt//s. xiii..when it is only 
necessary to consult the shells or plates, for the lower valves of 
both are exactlv similar, and oddly enough tlie true' 0. Norvegica 
of Muller is taken no notice of. 

In accordance to these views, the genera before-mentioned 
appear to require the following synonima;— 

1. Anosmia, Driigiiierc. 

Anomim Pars, Linna'us. 

I'chioderma (Echion), Foli. 

2. TKui'.nKATi, i.A, llruguiere. 

Anomia, Linnwns. 

(h’io[)iderma (Ch’iopus;, Foli. 

To this genus may be added as subgenera Magus, Spirifer, 
and perhaps 1‘rodnctus of Sovverby, and Gryphea of Mogerle. 

3. Ckama, Ih-ngaicre. 

Anoinije pars, Linuwus. 

Patella species, Muller, Montague. 

Criopiclerma (Criopus), Poli. 

Orbicnla, Cuvier and not Sowerby nor Blainville, 

Terebratula, Sclnueigger. 

4. Discina, Lamarck. 

Orbicula, Sowerby, Blainville, not Lamarck. 
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Article III. 

Analysis of an Alloy of Gold and Rhodutm from the Parting 

House, at Mexico.’^' By M. Andre Del Rio, Professor at the 

College of Mines, and Member of the Institution of Sciences 

at Mexico. 1' 

In the year 1810, ]\I, Cloud, Chemical Director at the Mint 
in Philadelphia, discovered an alloy of gold and palladium in 
two ingots of gold from Bra/d. 1 have found another alloy 
here, containing rhodium, which, as yet, is unknown in Europe. 
At this favourable era we may expect an infinite number of 
discoveries, as the careful examination of a country so vast and 
richly endowed by nature as this is, proceeds. I am surprised 
that M. Cloud has not given in his analysis, eitlirr the specific 
gravity of his alloy, nor the proportions of the metals of which 
it is composed. 

1. iyb‘2 grains of an alloy of gold, of this Parting House, of 
the specific gravity, according to Citizen Jean Mendez, of 15*4, 
left, after tlie action of ac^ua regia 1*28 of chloride of silver, 
= l)*y7 silver. The gold of one-fourth part of the solution was 
separated by ether, when a galvanic current was observed, 
which occasioned the ether somiitiines to swim on the surface 
of the aepra regia, as it naturally would do, and at others to 
assume a position below it; a phenomenon deserving closer 
invesligatiun. Convinced that the gold was still alloyed with 
some other metal, a brittle button was obtained by means of 
borax which weighed 45*5 grains. This lost no weight by being 
boiled with nitric acid; vvhcti fused with nitre in a small platina 
crucible, a large opiantity of the gold attached itself to the 
platina, and, besides, an elllorescence, formed of very small 
grains of a tin-white colour. The wliole was treated with liot 
water, which being decanted olf, and the residuum w'ashed, a 
very heavy black powder remained, partly composed of very 
short and thin needles, and also another lighter powder of an 
olive-green colour. The filtered solution was yellow and black¬ 
ened the filter, but on dying the colour became a clear olive- 
green. The yellow solution, saturated with nitric acid, left a 
cherry-coloured deposit, and gave with tincture of galls a dark 
yellowish-brown precipitate ; a proof that it was not osmium. 

The black powder being separated from the gold by quick- 

* From the Aniiales tic Chimic, 

•j- This Mc\Tioir was communicated to iM. dc Humboldt, by M. Lucas Alaman, whose 
singular merit is duly appreciated by the savans of Europe, and who is at present 
Minister of the Interior of the (Confederation of the Mexican States. M. del llio, who 
studied at Paris, J'’reihcrg, and tichemnitz, is well known by his labours in analytical 
chemistry, and by his Treatise on JMineralogy and Hccgnostic Tables ,—Note by the 
French Editor, 
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silver, was dissolved in muriatic acid, and the solution assumed 
by boiling a fine orange colour. Citizen Mendez was unable to 
reduce the green powder before the blowpipe, but he observed 
that some specks detonated like nitre ; a property of rhodium. 
This green powder, which I wished to treat separately, by 
transferring it with water from a capsule to a matrass, became 
black a second time, and 1 added it to the red solution, and 
boiled the whole afresh; although it appeared brown whilst hot 
it resumed its red colour on cooling. Sal ammoniac threw down 
from the concentrated solution, an orange-coloured powder, 
which, separated by decantation and sufficiently washed, was 
soluble in cold water, and still more so in hot, and gave by care¬ 
ful evaporation an infinite number of orange-coloured crystals. 
Being reduced alone, in the same crucible that was employed 
before, the gold was covered with a tin-white, blistered coating 
of rhodium.* By twice boiling potash and nitre in the same 
crucible, with the addition of water, the whole of the gold was 
exposed, and the lixivium saturated with sulphuric acid, gave 
IG grains of the dark reddish brown deutoxide of rhodium, 
from which deducting 2*14 for oxygen, there remain 13*8G 
grains of rhodium for the 45*5 grains of alloy employed, or 30*4 
per cent. I mast not omit to state that the potash made very 
small holes in the crucible, and 131 grains of protoxide of pla- 
iina were extracted from it, which were reduced in another 
crucible of earthenware, as perfectly as the nature of the cru¬ 
cible allowed. 

The black powder was insoluble both in muriatic acid, and 
aqua regia; solution of potash dissolved it in part, and the 
residium gave many white metallic points by being heated with 
tallow in a small crucible. As all the points were not equally 
brilliant, the weight of the residuum was not added to the former 
product; I afterwards reflected that I had not employed suffi¬ 
cient heat, and that 1 ought to have added it just the same as 
that which was dissolved by the potash. 

2. The greater part of the acid of the remaining three-fourths 
of the solution was distilled off, and the rest saturated with 
ammonia, not added in excess. The orange-coloured precipi¬ 
tate lost its red tint, and acquired a slight yellow ochre hue; 
wherefore, and because it becajne greenish by washing with 
warm water, 1 concluded, although it detonated like fulminating 
gold, that it was not absolutely pure. In fact, 10 grains mixed 
with oil, and fused with borax, gave a little white buttonf which 
was too brittle for pure gold, and internally had a whitish 

* It was afterwards discovered that the blistered appearance wrae owing to the gold, 
as if it had endeavoured to quit the platina to combine with the rhodium. The latter 
always remained white—was that owing to the pladna ? I believe it to be eminently 
galvanic. 

*t' This tendency of rhodium to cover the surface of the gold is very singular. 
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copper, or nickel colour; the flux left a glass, partly of a leek 
green, and partly of a cochineal red colour, and the little button 
weighed 5*9 grains. Its white surface soon changed to a 
tombac brown, and when fused with nitre it yielded a little button 
of pure gold, weighing 4*3 grains.* Other 10 grains, similarly 
fused, gave also a brittle button, which left a scoria of a brighter 
red colour, weighing 7*1 grains, and this by a second fusion, as 
before, gave a button of pure gold, which also weighed 4*3 
grains. Thus, as 100 parts of animoniuret of gold gave 43 
parts of gold, 212 parts, the weight of the whole precipitate, 
would have given 91-10’. Three-fourths of the solution must 
have contained 149*40 of the alloy, or deducting three-fourths 
of a grain of silver, 148-05. 

Deducting the gold, there remain 57*49 parts of rhodium, or 
38*0 per cent, of the alloy. The specific gravity of this alloy 
should be 15'91,butas it was actually only 15*4 it must have 
suffered expansion. 

The remainder of the solution was distilled to dryness, and a 
dark brown residuum was obtained, which neither gave the 
changes of colour that characterise iridium by the action of 
muriatic acid, nor red crystals with ammonia; but it afforded 
an uncrystallizable double salt, of a flesh red colour, which, when 
dried, resembled discoloured, brown, frothy iron (fer ecumeux). 
Citizen Mendez could not reduce it before the blowpipe, and 
obtained with borax only a yellowish green glass. 

Thus we see that neithe.r ether nor ammonia afford the most 
certain nor the most easy methods of separating rhodium. 
From this consideration 1 had recourse to what Dr. Wollaston 
says on the subject, that it is not capable of forming an amalgam 
with mercury. 

3. For this purpose. Citizen Mendez cupelled, at two opera¬ 
tions, a very brittle alloy of gold with rhodium and copper, 
weighing 133*7 grains, which gave him two little globules, one 
of which weighed only 53*87 grains, and the other 66*13. I 
treated the first with mercury and boiling water, and again by 
trituration in an iron mortar, when the whole amalgamated, 
except 2*5 grains of a bright olive green pow'der, which after¬ 
wards darkened in water, and became greenish black. Can the 
green powder be a deutoxide, intermediate between the black 
and the reddish brown, or puce coloured oxide, and the greenish 
black powder a hydrate I 1 have the highest esteem for M. 
Berzelius, but he himself desires that truth should be freely 
sought. As to the small button of alloy, however carefully 1 
washed its amalgam, it always showed a black spot of rhodium 
at the bottom {dans le fond) after having been heated to redness. 
After fusion with nitre it weighed 49*7 grains, and its specific 

• On this account I lined the bottom and side.s of the crucible with an excess of 
borax, which has great tendency to vitrify rhodium, 
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gravity, according to Citizen Mendez, was 15. I suppose its 
specific gravity was diminished by the threc-cigliths of a grain 
of silver which it contained; bi\t it is, at all events, clearly 
demonstrated that rhodium easily amalgamates with mercury, 
by the intervention of gold, although it will not do so alone. I 
must confess 1 was much deceived as to my principal object of 
knowing if this alloy be obtained at the Parting House from the 
fused silver ingots, or from the amalgamated silver, which 
would not a little have assisted us in ascertaining its local situa¬ 
tions, and the ores from which it is derived, circumstances 
which at present we are ignorant of, 

4. Having found by experiment that neither protosulphate of 
iron, nor oxalic acid, precipitate rhodium, I dissolved the button 
weighing 66-13 grains (whose specific gravity according to 
Citizen Mendez was 15*48) in arpia regia. The button when 
beat out under the hammer, for want of a flatting mill, presented 
tin-white spots on the yellow ground, showing tluit the alloy 
was not uniform ; the chloride of silver which precipirated IVom 
the solution, contained half a grain of silver, whicli gives more 
than three quarters of a grain per cent. This clearly shows 
how necessary it is to use sulphuric acid to extract all the silver 
at the Parting House. I meant to take only one half of this 
solution, but for want of graduated tubes 1 took more, and pre¬ 
cipitated it with protosulphate of iron ; the reduced button 
weighed 30*7 grains, and its specific gravity was 19-07. On 
adding the protosulphate to the solution, it became as black as 
ink, and red by refraction in the sun, with much effervescence 
and disengagement of deutoxide of azote ; but as soon as that 
ceased it resumed its former transparence. Having distilled it 
to dryness, to expel the nitric and muriatic acids, and added 
water, a large quantity of subsulphate of iron remained undis¬ 
solved ; by the addition of a little sulphuric acid and boiling 
the liquid, the whole dissolved, and the solution assumed a pale 
bright flesh colour ; 1 then immersed in it a plate of iron, which 
became copper red, but by washing in distilled water, the 
coloured coating appeared very slight, and a very fetid odour 
was exhaled, whicli 1 know not how to describe. I have per¬ 
ceived the same odour on adding water to the alloy fused with 
potash. After filtering and washing, slightly flexible pellicles 
remained, which, when dry, had the colour of tohibac, and 
weighed 10*6 grains. ' On attempting to reduce them entirely 
with borax (for, according to Thomson’s Chemistry, even the 
protoxide may be reduced), I obtained merely a green glass. 
Thus, considering them as metallic (for if they were not abso¬ 
lutely, they Avere very nearly so) we shall have 25*4 per cent, of 
rhodium in the alloy, without reckoning what still remained 
alloyed with the gold. I had taken for that the lower half of 
the solution which had been left at rest for a long time. Could 
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it have contained a larger quantity of gold ? I should he the 
more inclined to think so, because, from the fourth part of the 
same solution, precipitated by ammonia, which should have 
contained Ib'S grains of alloy, I obtained only 9*3 of gold; 
which gives 43 per cent, of rhodium in tiie alloy. The remain¬ 
ing solution had the colour of protosu)[)liate of iron. 

5. In this state of things. Citizen Mendez conceived the idea 
of adding sulphuric acid to a solution of 10 grains of another 
alloy (specific gravity = in a{[ua regia, and distilling it to 
dryness. When all the muriatic acid had come over, and the 
liquid in the retort had assumed a very deep red colour, the 
receiver was changed ; a yellow matter rose with the acid, and 
the gold remaining in the retort, had the appearance of aurum 
inusivum. The yellow matter partly dissolved in water, colour¬ 
ing it first yellow, afterwards green, and a sub-trito-sulphate of 
rhodium, of a yellow ochro colour, deposited. On pouring 
water into the retort, a similar deposit was obtained, which was 
separated by decantation; the gold was then twice fused with 
potash and nitre; after the first fusion it left a very dark leek- 
green glass, and a brighter one after the s{'cond; so that it 
would be necessarv to repeat the operation several times to 
oldain the gold perfectly pure ; it weighed in the state in which 
■we left it, H-2 grains. We see, therefore, I'rom w'hat has been 
said, that rhodium alloys with gold in dilfiu'ent proportions, the 
mean, according to what I heive observed, being 34 of rhodium 
in 100 parts of the alloy ; or more than one third. 

I am sorry to be compelled to say that Dr. Wollaston is mis¬ 
taken, in .stating that the alloys of gold with rhodium are very 
ductile. The contrary has long been observed at this Parting 
House, and was attributed to the sharpness of the acids (Jicretc 
(ks ad(lcs), as if we employed more than one, and they were 
very volatile, and very easily decomposed. We can now con¬ 
ceive that a brittle metal in so large a quantity must necessarily 
render the alloys it forms brittle also. 

I imagine our practical men will not any longer assert, that 
uilh a cupel, and two or three acids, any f raudulent mixture may 
he, delected in gold, now that they have this new instance of rho¬ 
dium, in addition to those known before, of platina and palla¬ 
dium, and 1 hope that iridium will also some day jilay its part. 
As to the enormous losses at the Parting House, 1 understand 
that in former times long reports have been made concerning 
them, but experiment is the right method of discovering phy¬ 
sical truths. The reports are like Spartan money, far greater in 
volume than in value. 

1 do not believe that the complete separation of rhodium can 
be effected by .softening (adoucissant) the alloy with corrosive 
sublimate, although tlris method be more chemical than that of 
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washing the marquetas* of silver with soap and rags, as is done 
at Tasco, in order to remove the black powder, or oxide of 
another roetal, which has much resemblance to selenium; at 
least Citizen Mendez and I have found, amongst the Tasco 
minerals, biseleniuret of silver ^ in small hexagonal tables, with 
rounded edges and angles, as if they had been fused; their 
colour was lead grey, they were very ductile, as may be seen in 
our journal, the Sun, No. 102, September 24, 1823. The object 
would be better attained by treating the alloy with sulphuret of 
antimony, on account of the greater affinity of rhodium for 
sulphur, and that is certainly the mode adopted by a certain 
person, who purified a quantity last year worth 1800 piastres, 
making a great secret of his process, as if this were the age of 
mystery, or the Mexicans resembled the inhabitants of Otaneite. 

The preceding analysis only too plainly shows the wretched 
state of our laboratory in Mexico, after having been for thirty 
years under the direction of so distinguished a chemist as 
M. Elhuyar, the discoverer of Wolfram and Cerium. It is true 
that under the old government, this savant found himself 
obliged to become a man of business, undoubtedly much against 
his inclination; for it is impossible, that he who has once 
imbibed a taste for science can ever abandon it. 

Mexicoj Dec, 9, 1824. 

We have translated the preceding paper almost verbatim from 
the article in the June number of the Annales de Chimie, for 
the present year. It is not, in some places, wholly free from 
obscurity, but whether the fault lie with the 'author or the 
French translator we cannot determine. We have given it, to 
the best of our ability, faithfully as we'have found it. C. 


Article IV. 

Astronomical Observations, 1825, 

By Col. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 

Latitude 51® S7' 44*3" North. liongitude West in time 1' 20*93". 

Observed Transits of the Moon and Moon-culminating Stars over the Middle Wire of 
the Transit Instrument in Sidereal Time. 

1825. Stars. Transits. 

Aug. 22.—5 Ophiu. ni* 15' 45-89" 

22. —Moon’s First or West Limb. ...IT 29 16*39 

• The cakes, or balls of amalgam, after the mercury ba$ been driven off by distil- 
ladoB, 
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1825. Stars. 

Aug. 22.—28.S Sagitt. 

22.-4 Sagitt... 

22.—7 Sagitt.. 

22. —386 Sagitt. 

2.3. —OL Ophiu. 

2.3. —Sagitt . 

23. —^21 Sagitt. 

23.—Moon’s I'irst or \re8t l.imb .. 

23.—23 Sagitt. 

23.—30 Sagitt.. 

23.—V* Sagitt. 

23.—S.'igitt. 

23.—Sagitt. 

23.—o Sagitt. 

23. —Tc Sagitt... 

24. ~a Ophiu. .. 

24 .—d Sagitt.... 

24.—Si^itt. 

24.—g* Sagitt. 

24.—Moon’s' First or "West Limb.. 

24.—c* Sagitt. 

24.—Sagitt . 

24_■/' Sagitt. 

24.—57 Sagitt. 

24. —g Sagitt. 

25. —Sagitt . 

2.5.—.381 Sagitt. 

25.—fl* Lapric. 

23.—Cupric ... 

2.3. —J\Ioon’.s First or 'West Limb.. 

25.—172 Capric. 

2.3. —194 Capric. 

25.—.13 Capric. 

25—r Capric.. 

25.—325 Capric. 

30 .—n Piscium. 

30.—35 Piscium.. . 

30.—Jloon’s Second or East liimb 

30.—45 Piscium. 

.30.—51 PiHcium. 

30.—S Piscium. 


Transits. 


. 17“ 

46' 

30-55'' 

. 17 

49 

11-22 

17 

52 

12-66 

. 18 

01 

07-.37 

. 17 

26 

52-35 

. 18 

0.3 

22-60 

. IS 

15 

00-11 

. 18 

27 

48-68 

. 18 

35 

51-98 

. 18 

40 

23-74 

. 18 

4.3 

40-68 

. 18 

44 

37-38 

18 

47 

01-10 

. 18 

54 

15-95 

. 18 

59 

25-71 

. 17 

26 

52-33 

. 19 

07 

28-32 

. 19 

11 

35-83 

. 19 

20 

35-05 

. 19 

2.3 

4.5-15 

. 19 

30 

46-14 

. 19 

32 

34-84 

. 19 

36 

1.3-49 

. 19 

42 

06-17 

. 19 

48 

05-70 

. 19 

48 

05-53 

. 19 

55 

28-73 

. 20 

08 

01-29 

. 20 

11 

1.5-13 

. 20 

16 

47-61 

. 20 

22 

41-06 

. 20 

25 

42-0!) 

. 20 

27 

36-68 

. 20 

29 

.3.3-45 

20 

41 

07-1.5 

. 23 

50 

24-4.5 

. 00 

06 

02-96 

. 00 

14 

07-42 

. 00 

16 

45-52 

. 00 

23 

26-84 

. 00 

39 

41-22 



()ccultations of Stars by the 5loon. 


Immersion of 2 x Taurus.Of* 17' 19'1" 

Immersion of 1 x Taurus. 0 32 39*1 


Sidereal Time, 


N. B. The Immersion of 6 Sagittarius, inserted in 
occurred on the 26th of July. 


the Annals for last month, 


New Seriesf vol, x 
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Article V. 

On the Sent of Vision. By Mr. J. Wallau. 

(To tlie Editors of the Annals of Philosopln/.) 

CKXTLUIMEN, Birmingham, Sept. 14, 1825. 

Til K following appearances being quite new to myself, I com- 
luiinieale them for insertion in the Annals, that, provided the 
(observations of others are found to correspond with rny own, 
they niav be placed to their proper account. 

The moon beinjj; about 22 dejjrees above the western horizon, 
having a small plano-convex lens in my hand, which wasapjilicd 
close to my rightcye, on looking at that body I perceived a faint 
nebulous circle of light, and Avithin the margin of this, and 
almost on the right edge of it, a perfect image of the moon, 
whose apparent size was somewhat less than the moon itself, 
viewed with the naked eye. The light of this perfect image 
Avas only so much greater than the circle, as to enable me to 
distinguish it i’or a perfect picture of the planet. On applying 
the glass to my left eye the effect was precisely the same, 
except that the place of the perfect picture of the moon varied 
a little in this instance IVom its situation in the fornier, being a 
trilling degree nearer to the centre of the nebulous light. 

Although it might bo deemed most prudent not to attempt at 
accounting for tins appearance until it had been more sernta- 
nized, ami the ellect correctly verilied by a nuraber of indivi¬ 
duals, 1 cannot help concluding at once, from this slight dil- 
I’orence in the observations made with each of my oAvn eyes, 
that the perfect picture Avas reflected from the base of the 
optic nerve, and the circular image from the retina; and I draw 
this conclusion from a knowledge that there is a trifling varia¬ 
tion in the axes of my OAvn eyes, although not apparent to any 
one except myself; as Avell as that there ;s in each a difference 
in their capacity ibr distinct vision,^—this being, in fact, more 
or less the case with every one. 

Having observed the same effect on sev'eral successive nights, 
and during two sucessivo lunations, it does not appear by any 
means probable that there was the least illusion in this appear¬ 
ance more thaiiAvonld take place with other spectators similarly 
situated ; and the seat of vision being a [loint still under the 
ban of disjmtc Avith philosophers, I make no apology lor the 
inlerence now drawn, but Avill zealously expunge it from rny 
catalogue of maxims, if the reverse can still be proved to be 
true by direct experiment. 

As I have proceeded thus far with these remarks, it may he 
considered as eipiivalent to a retreat from the inquiry to relin¬ 
quish it iu its present stage; 1 shall, therefore, add a few other 
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facts in support of the base of the optic nerve being the chief 
agent in our particular sensation^;,—still leaving the correct 
solution of these matters, however, open to further inquiry. 

In every act of vision it may be proved by observation, that 
whether we employ one only, or both, of our eyes in conjunc¬ 
tion, while looking towards any object, there is a pavlicnUir, as 
well as a gemvrt/f sensation, both of which are occasioned by 
Ihe constitution of our organs (d' vision. Tlie particular se.nsa- 
tion is this, that the eye discovers dhlincthf but a single point 
(jiiiy' in the act of employing it; this point being comparatively 
small or great, according as the object contemplated is near 
the eye, or remotely distant from it. The general sensation ia 
this, that the eye indistinctly discovers a very considerable 
space, which is greater or Jess according to the peculiarities of 
its constitution, or the cjnantity of light to which it is exposed; 
t hat is, according to the convexity of the cornea, and the dila¬ 
tation and contraction of the pujal. The particular sensation, 
it will be obvious, is here referred to the base of the optic 
nerve, and the general sensation to the retina^ resting upon the 
ini;'null coat of the eye. 

Hero, however, it will be necessary to state other reasons for 
these conclusions, than those icflectiuns from the interior of the 
eye ujion tlie lens already ulliuh^d to in obsei ving the moon, 
which, uotvvithstandiug, are of themselves sulUciently obvious; 
but it may, first of all, be proper to show iu what manner it can 
be [iroved tiiat there /.s a particular, as well as a general sensa¬ 
tion,—a circumstance, although extremely simple in itself, yet, 
never before mentioned, that I am aware of, by any writer. 
This may be done by making a minute centre, and describing a 
few circles round it, with radii of any number of parts of an 
inch. With a small test of this kind it will be found that at 
the distance of between three and six inches, according to cir- 
ciunstances, the central point only of this diagram can be 
distinctly seen at the same instant, and that tlie eye may be 
directed round the smallest of the circles without receivinsi a 
particular sensation of the centre. The same thing may be 
observed, however, in reading, when it will be found that we 
can distinctly trace but one letter at a time, and scarcely this, 
and that it is only by directing the eye upon each letter in suc¬ 
cession that we arc enabled to comprehend the sense, except 
so far as we are otherwise assisted by memory, in ascertaining 
the whole from a part. 

I now proceed to offer a few remarks respecting the probable 
came of a particular and a general sensation arising on directing 
the eye towards any object; for which purpose 1 shall first 
allude to a circumstance towards which my attention lias been 
frequently directed, aiwj afterwards towards one which was 
taken notice of in the last century by a number of philosophers, 

s2 
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and which has generally been referred to an insensibility in the 
base of the optic nerve. 

I have frecpiently hud occasion to remark that objects are 
perfectly seen only, and most distinctly observed by the right 
eye on the left side of the field of view, and by the left eye on 
the right side of it.* I take it fur granted, in the first place, 
that there is a cause, existing within the eye why this should bo 
the case, and the thing to be ascertained is, where the real 
seat of this cause is situated. Now, if the cause of our parti¬ 
cular sensations were in the axis of the eye, every person would 
appear to squint excessively when looking with both his eyes at 
any object placed but a trifling way beyond the point of distinct 
vision, which is not the case; nor would the right eye then per¬ 
fectly discover a point at the utmost limit towards the left liand, 
because it could not be strained so far as that its axis should 
form so great an angle witli a perpendicular upon a right line 
drawn through the centres of hulh the eyes. This much the 
right eye can do however towards the left hand, but not towards 
the right, as well as that the left eye can do the same thing 
towards the right hand, but not towards the left. If, therefore, 
this is not performed by directi Jig tlie axis of the eye towards 
the point observed, it must be done by placing the eye in some 
other position which is cupiiblc of producing the ellect. 

Leaving this argument as it stands, and referring to that 
experiment alluded to by which one of any three dark spots is 
lost on directing one eye towards that formed on either side of 
the centre, having the objects placed at an appropriate distance, 
it will be found that the right hand object of the lliree is lost 
by the light eye, :ind the one on the left hand by the left. From 
this circumstance, it has been concluded that the base of the 
optic nerve is insensible, because the undiscovered spot is 
exactly opposite the place at w'hich the nerve is inserted in the 
eye ; but the real cause is because the sensibility of the optic 
nerve is already occu[)ied in conveying a particular .sensation of 
the spot towards which the eye is directed, and which falls 
under the opposite angle, with, tin; axis of the eye to that formed 
by tlie spot which is lost. 

Here, however, there is one great peculiarity to be taken 
notice of, which, altlioiigli remarkalile, is an additional proof of 
the truth of these observations. 'I'he ]»erfect picture of the 
moon, observed by directing the eye upon the plano-convex 
lens was Ibund to be situated exactly in the place where one of 
the three dark spots mentioned above is lost. But tliis picture 
of the moon is reflected /'/vm the eye upon the lens, whde that 
one of the dark s|>ots wdiich is lost is opposed to tlie eye under 
the same ung'e with the axis under which this picture is trans- 

• Sec Dr. ^Volla^ton’!^ paper on the seiD’-dccussation uf the optic nerve, in the Philo¬ 
sophical Transactior.N. — Ed, 
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lultted. The effects are therefore the same exactly in their 
tendency, and have every appearance of arising from the same 
cause similarly situated; namely, the base of the optic nerve, 
which is inserted at the back of the eye under the angle in 
question. 

Althono-h the whole of these remarks are stated as conclusive 
evidences of facts, it is by no means intended that no possible 
objection may be urged against the propriety of them, and I am 
perhaps the more readily induced to make this concession from 
a knowledge of other peculiar appearances, and which were 
noticed at the same time thar those were observed which have 
been hitherto the subject of consideration. 

While [>aying attention to the effect produced by directing 
my eye towards the moon, on removing the lens from one eye 
to the other 1 many times found a dark spot, sometimes sur¬ 
rounded with colour, frecpientiy situated near the centre of the 
nebulous liglit, but often in other places; and notliing except 
the eccentricity of the situations of these spots would have 
])revcnted me from jilacing the spots observed upon the sun’s 
disc by astronomers, to the account of the same illusion of 
vision. This eccentricity being however considerable, I cannot 
wholly permit myself to ascribe to a similar deception the 
spots observed upon the sun, from which its whole phenomena 
of rotation, and tlic position of its axis, ike. with regard to the 
ecliptic has been inferred ; and yet it behoves us to be extremely 
circumspect in making our deductions in cases where the sub¬ 
jects are so continually prolific of deceptions. At the same 
time, however, tliat this apology for our imperfijctions is given, 
1 cannot, at nreseut, conceive it possible that any effects, 
actually travelling from the substance of a luminous body like 
the sun, can be visible to us. So far as the moon is concerned, 
in which the same forms are alwavs recognised in the same 
relative jilaces, the probabilities of truth are very different, 
besides that tlic characters of the twm bodies differ essentially 
from each other; and it certainly appears evident that nothing 
less, either than an interposing body between the earth and the 
sun, or, what is highly probable, an illusion of vision similar to 
the one above-mentioned, could produce the effect of a dark 
spot on the face of the body in question. If we even admit 
that these spots are openings in tlie sun’s atmosphere, as some 
have imagined, or that they are chasms in its body, how great 
must be the extent of these chasms or openings to allow of our 
discovering them at distances so immense? Leaving gratuitous 
assumptions out of the question altogether, however, it will 
appear evident, on an unprejudiced consideration of the matter, 
that we can no more discover the surface of the sun with the 
best instruments than we can discover with the naked eye, the 
centre of this earth by means of a pit, whose depth equals its 
semi-diameter. J, W, 
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Article VI. 

Summary View of the Applicalion of the Electro-chemical Theory 

to Chemical Plucuomcna. By M. Ferrc*.^' 

liKSj'-ARDUKs on the cliemlcai influence of electricity liav(! 
mnltipli(Kl the facts which tend to prove that it is an essential ap;cnt 
in the coniUiiuiliouot'hodies, and many celebrated philosopiicrs 
have endeavoured to show by ingenious speculations that it is 
the only source of chemical action. To prove this, however, vve 
should iimuire, if, on applying these ideas to known chemical 
phcnomcim, the results accord with the data derived fromobsei- 
vation. This is the object of the present article, but it is first 
necessary to recapitulate briefly, the fimdauicntal notions which 
])roiiGily constitute the electro-chemical theory. 

According to this theory the particlCvS of two elemoiifs which 
enter into cliemical union are endowed with opposite electrici¬ 
ties, by whose mutual attj’aciions their combination is eiil'ctcd, 
!f the intensities of the two electricities be equal, the comjiound 
will l>e neutral; if unequal, the compound will he aciil, if the 
negative electricity be in excess, and alkaline if the posilive. 
But admitiing that electrical attractions are the source of che¬ 
mical combination, vve must suj)pose, for the union of the parti¬ 
cles to be permanent, that they retain their respective; electrici¬ 
ties after combination, and consci[uently that the electricities 
cannot quit the ptirticlcs to unite with, 'and n(;utrali'/e each 
other ; otherwise we cannot imagine, how the particles can quit 
one coinhiuation to enter into another, since, by losing; their 
electrical state in the first, they must also lose, at the same 
time, all tendency to contract a second. 

Action of Aci/ls and Alkalies on Water. 

As water combines with equal facility vvitli both acids and 
alkalies, bodies which are endowed with ojiposite electrical 
properties, and which water, in whatever quantity, never neutral¬ 
izes, it is evidently a neutral compound, and emnsequeutly can 
have no inherent tendency to unite with other bodies. However, 
since it actually does combine with a great humljcr it must 
assume by their action sometimes a positive, and sometimes a 
negative state, as otherwise if electricity he the cause of affinity, 
it could not enter into chemical union with them at all. Since 
its integrant molecules exhibit no electricity, it can only be 
derived from the elementary particles, on whose opposite electri¬ 
cities the action of bodies dissolved by the water must he 
exerted. Thus the negative electricity of acids must attract the 


♦ Abri«lgcd from die Annalcs de Chiraie, xxvUi. ji. 417. 



1825.] Electro-chemical Theory to Chemical Phicmmena. 263. 

positive electricity of the hydrogen, and repel and consequently 
liberate a portion of the negative electricity of the oxygen, and 
hence the latter acquires a tendency to enter into fresli combi¬ 
nations, and is more readily detached from the hydrogen by 
Other bodies having an alllnity for it. Thus many uietals which 
cannot alone take oxygen from water, decompose it rapidly by 
the intervention of weak acids. 

Alkalies, on the contrary, being positively electrified, attract 
the oxygen of water, and repel its hydrogen, during which a part 
of the electricity of the latter is set free, and it thus acquires a 
tendency to abandon the former. In this manner the hydrogen 
of water combines with chlorine and iodine, which alone could 
not take it from its oxygen, at least whilst all the physical condi¬ 
tions remain unaltered. 

The prevailing chemical theory is wholly insufficient to 
explain rationally the inlluence of acids and alkalies in promot¬ 
ing the decomposition of water in the cases above-mentioned. 
It vvould be erroneous to attribute it to their atfinity for the 
oxides or acids about to be formed, for if we suppose the force 
\vhicli tends to unite them to be inherent in the molecules, we 
must admit that it can exert itself only vdicn they are formed, 
unless they be simple. This cause, therel'ore, can have no effect 
till that which is attributed to it has already been produced. It 
is, in like manner, by diminishing the reciprocal action of the 
elements of water by the attraction of one of them, and the 
repulsion of the other, and thus setting free a part of their con¬ 
cealed electricity, that acids and alkalies facilitate the decom- 
po.sing ])owcr.s of the voltaic apparatus; and hence also tlie 
raj)idity of its aeiion is increased in proportion to their energy. 
Salts dissolved in water, acting, as we shall presently see, as 
acids or alkalies, produce analogous effects. 

lleciprocal Aclion of Acidu and O.ridci^. 

When an acid combines with an oxide, if the free antagonist 
electricities t)f their molecules be ca]>able of mutually ])alancing 
each otlier, it is evident that no change can ensue in the miiou 
of their lespective elements. Butiftliat of one of tliom, the 
})Ositive electricity of the oxide, for example, be comparatively 
feeble, the acid, from its predominating negative electricity, 
causes its devclopement by attracting that element which is 
endowed with it, and repelling the other; and this influence 
may go so far as to determine their partial separation. Thus 
many oxides are reduced to a lower state of oxidation by the 
action of acids ; for instance, the deutoxide of barium is reduced 
to the state of protoxide by the action of muriatic acid. 

The alkalies, on the contraiy, by their action on certain 
oxides which perfcirm the part of acids with respect to them, 
separate a portion of the metal, and raise the remainder'fo a 
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higher degree of oxidation. Thus potash causes protoxide of 
tin to pass to the state of deutoxicle. In other cases, when the 
alkalies merely liberate a portion of their positive electricity by 
repulsion, they render them capable of absorbing a new quantity 
of oxygen; such seems to be their action on the peroxide of 
manganese. What has been said above of the influence of acids 
and alkalies on the decomposition of water is applicable to this 
partial decomposition of metallic oxides by their agency. This 
phenomenon appears equally inexplicable by ascribing it to a 
play of affinities, but it teaches us why metals cannot combine 
with acids, unless they be in the state of oxides. Since an acid, 
whose free electricity predominates greatly over that of an oxide, 
cannot unite with it without eliminating a portion of its oxygen, 
so much the rather must a metal whose molecules possess the 
full energy of their own electricity, when acting on an acid, tend 
to separate its elements rather than combine with it direct, as 
we often experience. Hence the necessity that its positive elec¬ 
tricity should be partly neutralized by the negative electricity of 
the oxygen before the combination can take effect. 

In the same way, a fact somewhat embarrassing to the electro¬ 
chemical theory may be easily exi)lained ; namely, why the 
capacity of saturation of oxides increases with the proportion of 
oxygon. Their positive electricity being in the inverse ratio of 
the proportion of that principle, we might suppose that the 
quantity of acid necessary to saturate them should follow the 
same ratio, but we find that as the proportion of oxygen in the 
oxides increases, its negative electricity destroys, by repulsion, 
a proportionately greater part of that of the acid, whose quantity, 
for an equal quantity of metal, must thus increase in the ratio of 
the increase of that principle. 

Oh the Mutual Action of Salts bj/i/ie Intervention of Water. 

All salts are not soluble in water. An indispensable condi¬ 
tion of solubility is their non-neutrality, for the one being a 
neutral compound, another equally neutral can have no action 
on it. But it is not equally true that we are to conclude that 
because a salt is insoluble, it must, therefore, be neutral, for the 
cohesion of its molecules mav render it insoluble, although it be 
not neutral. 

When one of these compounds, therefore, dissolves in water, 
it acts as an acid or an alkali by an excess of positive or nega¬ 
tive electricity, and consequently attracts one of its elements 
and repels the other. In this way we may account for a fact, 
not hitherto satisfactorily explained by any theory, namely, the 
mutual decomposition of salts by the intervention of water. 
When two saline solutions are mixed together, the element, 
whose repulsion has liberated a part of the electricity in the 
dissolving liquid of one of them, must determine to that endowed 
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with a contrary electricity in the dissolvinjj liquid of the other. 
The two constituent molecules of the water becorainc; thus libe¬ 
rated, act in each solution at the instant they separate in an 
opposite manner on the elements of tlie salts, like the two poles 
of the pile ; the oxygen repels the acid, which, on the contrary, 
is attracted by the hydrogen, but it attracts the alkali, and with 
it determines to the hydrogen of the other solution, with which 
it re-forms water, whilst the alkali combines with the acid that it 
finds there, and produces a new salt. 

Jt is the change, therefore, between the principles of the 
molecules of the water which determines that of the elements of 
the salts. This change also takes place, as is well known, when 
water is decomposed bv the voltaic pile, and it is in like manner 
by these means that it favours the disunion, with the assistance 
of that instrument, of the elements ofeompounds which it holds 
in solution, 'J’hns it is observed that the decomposition of saline 
compounds is always accompanied by that of the water. 

It follows from wliat has been said, that two saline solutions 
cannot exist together without an exchange ensuing between the 
elements of the two salts; this is contrary to the opinion hitherto 
entertained. It has been sujiposed that the exchange docs not 
take ])lace unless an insoluble salt which precipitates be formed, 
and Berthollet attributed the decomposition to the insolubility 
itself. Ihit it has been justly remarked, that the force of cohe¬ 
sion to which the insolubility is owing iuis no ell’ect till the 
decomposition has taken place, and consequently cannot be the 
cause of it. Ilcmce it is only a secondary cause, which renders 
it permanent and manifest, wdiereas otherwise it is continual and 
latent. 

There are jihenomena which prove the reality of tins latent 
ac.tion betwemi two saline solutions, in which no precipitate is 
formed, as in the action of the carbonates of potash and soda on 
insoluble salts. The decomposition is never complete, but 
always slops at a certain point, although a portion of the car¬ 
bonate still remains in solution. This arises from the formation 
of a soluble salt by the union of the alkaline base and the acid 
of the insoluble salt, whose cpuintity continually increases with 
the jirogress of the decomposition. The phenomena mentioned 
above are then developed betw'een the two salts in solution, and 
this reciprocal action opposed that of the alkaline carbonate on 
the insoluble salt. It at tlie same time renders that wliich the 
soluble salt resulting from the decomposition w'ould exert oix 
the insoluble salt, also derived from the same source, impossible, 
for in the decomposition of sulphate of barytes, for instance, b\' 
carbonate of potasli, the soluble sulphate that is formed, might, 
after the separation of this .carbonate, decompose that of the 
barytes; but this decomposition is also always incomj)lete in 
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cotiscquence pf the formation of carbonate of potash which is 
agajn dissolved. 

Of Organic Chemical Phccnomena. 

\Ve have seen combinations effected between bodies whose 
molecules are naturally endowed with free opposite electricities, 
and otliers in which only one of the combining substances pos¬ 
sessing acid or alkaline properties, developes by its influence the 
electricity of the other, and renders it ,a sort of accidental acid 
or alkali, the induced state being only momentary and condi¬ 
tional, and ceasing with the influence that occasioned it. We 
have now to consider a third kind of combination between 
bodies, some of which only possess alkaline or acid properties, 
as in the preceding instance, but developc them permanently in 
the others ; in a word, real acids or alkalies are formed, and thus 
two compounds arc produced instead of one. The definitive 
compound is preceded by the formation of another, which merely 
assists in forniing part of the first. 

A remarkable instance of this kind of combination is seen in 
the action of alkalies on fatty substances. The molecules of the 
former not finding a free- negative electricity in those of the 
latter capable of neutralizing their own positive electricity, devc- 
lope it, as in their action on water, by attracting such of their 
elpipentaiy molecules as are negatively electrified, and rejiclling 
the others; but water being formed of only two constituent 
molecules, it is evident that this influence could not jiroducc a 
new comjiound. Organic substances, containing a greater num¬ 
ber of elements, they are capable, by a change in their relative 
disjiosition, of so arranging themselves as to form compounds in 
which the negative electricity predominates, and conseiiucntly 
are able to neutralize the positive electricity of the alkalies. 

This mode of combination is very different fn.m tluvt which 
gives rise to inorganic compounds. In fact, in their formation 
the constituent molecules, left to their rcciproc.al action, arc free 
to obey their tendency to combine molecule with molecule, and 
the combination is thus always binary, or ])roduced by the action 
of only two forces. Tlie proportions of their elements depend 
solely on this binary disposition of their molecules and their 
number. Their electrical state has no influence on their jnopor- 
tions; but in the formation of acids by the action of alkalies on 
fatty substances, their constituent molecules are no longer 
abandoned to tlieir sole reciprocal action ; they are regulated by 
the inffuenco of the positive electricity of the alkalies, which 
opposes their tendency to combine molecule with molecule, and 
obliges them to unite in such numbers, and to assume such rela¬ 
tive disposition, as shall produce compounds, whose electrical 
state is capable of neulruliziiig that which acts upon them. In 



1825,] Electro-chemical Theory to Chemical Phenomena, 267 

fact the negative electricity of the molecules a|;tracted, beiqg 
partly concealed by the positive electricity of the alkalies, at the 
moment the new compounds are formed, they are forced so to 
arrange themselves with the others as that they may retain an 
excess of it. 

Jt is evident in this case that the proportions of the elements 
of these compounds must depend on tlie electrical state that they 
assume. It is important to notice this peculiarity, for thq dif- 
lei'cnce of tlie properties of organic substances depending solely 
o>i the ditl'erent proportions of their elements, the prodigious 
vai ioty of the former must lead us to infer that the cause which 
determines the latter cannot be the same as in inorganic sub¬ 
stances, which combine in very limited proportions. 

All the .substances of the first class seem to owe their forma- 
iioti to a mode of combination analogous to that we have 
examined ; for instance, let us first take the std)stances that are 
produced by the act of <li«;estion, by wliicli the food is partially 
converted into chyme, and the latter into chyle, wbicli is effected 
by tlie liquors ])oured out liy the excretory organs into the intes¬ 
tinal canal. It has been oli.sorved that the substances which are 
tiierc injected are in a short time acidified. This confirms our 
theory, since all the liquors jioured into the intestinal canal are 
ulkaliut;. Tlie chyme and the chyle, therefore, are merely salts 
composed of those alkaline liquors and of the acids developed by 
their InHuencc in the food for the chyme, and in the latter for 
the chyle. 

The act by whicli the organs give rise to the liquors they 
semcic, dilf'ers from the preceding merely inasmuch as the acid 
or alkaline ])roducts resulting from the inllueuce of the particu¬ 
lar matter wliicli composes eacli of them on the blood, do not 
combine with it. Hence all the secreted liquors are alkaline or 
acid. This is not the only example of the kind. Fermentation, 
whether vinous or acetous, is an analogous phenomenon, for, as 
in secretion, the products formed do not comliine with the mat¬ 
ter which determined their formation, at least if wo may judge 
by the small quantity of fcnneiit that disappears during the 
operation. 

Let us say one word on the causes of the spontaneous decom- 
jiositiou of organic substances, which are derived from the mode 
in which their elementary molecules are disjiosed with respect 
to their electrical slate. It is not the same with all molecules of 
the same nature. In vegetable substances, for instance, the 
oxygen never being in sulhcieiit proportion to form water with 
the hydrogen and oxide of carbon, or carbonic acid with the 
carbon, some of the molecules of the latter must be endowed 
with jiositive electricity, and tend tq combine with the oxygen, 
and the others with negative electricity, and act more espehially 
on the hydrogen. The azote of animal substances must be 
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similarly circumstanced; but not so the oxygen and hydrogen, 
the former being negative, and the latter positive, with respect 
to all the others. 

Hence we sec that organic substances must have a constant 
tendency to be transformed into a certain number of inorganic 
compounds ; for in one of them, composed of four elements, tlie 
positively electrical molecules of carbon tend to form carbonic 
acid with the oxygen, and the negatively electrical carburetted 
"hydrogen with the hydrogen; whilst a part of the latter may 
also produce water with the oxygen or ammonia with the 
azote, Jk.c. 

The cause of the spontaneous decomposition of organic sub¬ 
stances is, therefore, manifestly derived from the natural ten¬ 
dency of their molecules to form binaiy compounds ; the cfi’ects 
■of wliich tendency are only momentarily suspended, and jirevail 
when circumstances favour it by setting them at liberty, amongst 
which a slightly elevated temperature is one of the most efl'ce- 
tual. Then the organic compounds are succeeded, as the last 
results, by inorganic binary comjiounds, such as water, carbonic 
■acid, ammonia, ike. »Sucli is the outline of the tlieorctical 
considerations to which 1 have wished to call the attention of 
chemists. More numerous applications, by nudtiplying the 
lacts on which they are founded, would undoubtedly have 
increased their interest, hut were iacouipatible with the narrow 
limits to which J am obliged to confine myself. 


Article VII. 

All Acrovni of Expertmruin on the Velocity of Sound, made in 
Holland. 13y Dr. (i. Moll, Professor of Natural Philosophy 
ill the University of Utrecht, and Dr. A. Van Bcek.* 

Sir Isaac Newton’s formula, expressing the velocity of 
sound. 



bas since Ids time been investigated and demonstrated by several 
first-rate mathematicians. Actual experiments however on this 
velocity, instituted in various countries, and under diflerent 
'circumsiances, went to prove that the celerity of sound, found 
by experiment, is about one-sixth greater than can be deduced 
by theory. 

The celebrated Laplace accounted for this difference between 
experiment and theory, by showing that it could be attributed 


* Abstracted from the Pliilosophical Transactions for 1824, Part IL 
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to the heat evolved by the compression of the particles of air 
which is effected by the undulations of sound. It was found 
impossible to determine the quantity of heat thus evolved, by 
the compression which sound occasions in the particles of the 
air; and therefore it was deemed expedient to multiply Sir 

Isaac Newton’s formula by a constant factor \/ 1 + k, the 
value of which was determined by experiment. Sir Isaac’s for¬ 
mula thus altered, became 

\/l>’ • ^ i + L 

Thus, by the experiments of the French Academicians of 
173(S, the most accurate on this subject of that time, the value 
of/: was found equal to 0,4254. It is plain that this correction 
of the original formula is merely empirical, and dependant on 
the accuracy of exj)eriments, which in 1738, had certainly not 
attained the perfection which is re(|uired at present. 

In consc(|UCuce, this formula was thus altered by Laplace 


, /v p p . 
V j) ■ V . ’ 


in which is the specific heat of ihe air under a constant pres¬ 
sure, and c is the specific heat of the air under a constant 
volume.* 

j\ly friend Dr. V'au Fees, Professor in the University of 


Liege, gave a demonstration of this correction i, which will 
be subjoined to the present paper, f and which may bo compared 
with that of Mr, Poisson.]; The value of- was determined by 


1/aplace Iroin exjieriments of Messrs. Laroche and lierdrd,^and 
found equal to 1,4954 ; but later and more accurate experiments 
of Messrs. Gay liUssac and Welter brought it to 1,3748. 

Another cause of tlie dilference between actual c\[)eriments 
on the velocity of sound and its theory, exists in the variable 
force of the wind, which either accelerates or retards the velocity 
of sound, according to the direction from which it is blowing. 
It ajipears that this cause of error may be annihilated in the 
following manner. Let sounds be excited exactly at the same 
time on both ends of a basis, and let two observers stationed on 
th ese ends, measure the velocity with which sounds travels from 
one end of the basis to the other. Itiscpiite clear that the action 
of the wind must necessarily accelerate the velocity of the sound 
excited at one end of the basis, as much as it will retard that at 


* Ijaplace in Ann. clc Phys. ct ( him. tom. iii. p. 238. 
+ Dissertatio de ccluritatu soni, Trajct. 18 US. 
t Annale.s de Pljy.s. et dc ('him. JMai 1828, d. 5. 

»} Ibid. Annalcsde Chimic, tom. Ixxxv. p. 72. 
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the other end, and thus the medium of these two velocities will 
give the velocity in tranquil air. This method was not adopted 
by the French Academicians of 1738, in their experiments 
between Monthlery and Montmartre. Cannon was fired at one 
of these stations, whilst the observets were at the other, and 
thus the results remained atfeeted by the whole eliect of the 
wind. It was found expedient therefore to repeat these experi¬ 
ments with more accuracy, and this was executed with threat 
precaution on Mr. l/rplace’s projiosal, by Messrs. Arago, Prony, 
iVlathieu, liouvard, iiinuboldt, and Gay Lussac. The experi¬ 
ments were made in 1822, on the basis of Monthlery and V'ille- 
juif. In two successive days, the 21st and 22d of.lunc, 1822, 
seven shots were fired on i)oth stations, and oliserved on the 
other; the difference of time in which the corres[)oiuiiiig shots 
were fired at both stations not exceeding five minutes, and 
from these seven corresponding shots the result was deduced. 

These experiments having never been made in this country 
with any thing like sufficient accuracy. His iloyal Highness 
Prince Frederick, second son of His rdajcsty the King of the 
Kethcrlauds, and Master Geiunal of the Ordnance, was please d 
to approve of our ^rroposal of repeating the same, and to autho¬ 
rise Lieutenant-Colonel Kuylciibrouwer, and the officers and 
men of the battalion of Arlillery uuder.lns command, to give us 
every assistance hi their power, and to take'an actual part in 
these experiments. 

As fitted places to make these exjieriments, tw'o elevated spots 
were selected on the extended heaths of the Province of 
Utrecht. One of these is a small hill between tlie town of 
Naarden and the village of Blaricum, and called the Koo/ljcshcrg; 
the other is somewhat higher, and situated on the right of tlie 
road from Utrecht to Amcrsfooi t, and very near the last town. 
Both places were distinctly visible from one another, and the 
distance was between 17000 and 18000 metres (OOfid fathoms). 
Our time W’as kept by two time-keepers, which the Minister of 
Marine had kindly furnished us w ith ; one made by Arnold, the 
other by our countryman Mr. Knebel. But the exact interval 
between the observation of light, and the perception of sound, 
and consequently the velocity of sound, was measured with 
small clocks with (finical pendulums. They are made at Wcsel 
by Mr. Wilhelm Pfafflus, and proved remarkably well adapted 
for this purpose. It is well known that Huigens laid down the 
properties of the conical, or centrifugal pendulum, but if we are 
not mistaken, they were employed for similar purposes for the 
first time by the German philosopher Benzenberg.* These 
clocks with a conical pendulum divide the 24 hours of the day 

• 8oaic account of the.se clocks is given in Gilbcit’s Annalcn d. Physik, 1S04, B. 16, 
p. 4114; and New Series, vol. v. p. JJ33. 
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in 10,000,000 parts, and one of the indexes gives part of a 
docinial second. This index or second hand remains quiet, 
whilst the watch work continues movinjv as Ions: as a certain 
spring is not pressed down with the finger; and on removing 
the fing’er, the index is reduced to rest in the identical ftioirient, 
Tims the index being at 0, the spring is pressed down by the 
observer at the very instant the liglit of tiie opjiosite station is 
observed ; the index continues moving t ill the report of the shot 
is lienrd, when the finger is withdraun, and the index stopped 
instantaneously. The number of turns and fractions of a turn 
of the index shows the time elapsed lietween the fire and the 
report. There was a conical or centrifugal clock on each sta¬ 
tion ; besides these, each station was furnished with a good 
barometer, caiefully compared with a standard barometer of Mr. 
Dollond, several good thermometers made by Messrs. Dollond 
and Newman, besides a suilicient number of excellent telescopes 
of Dollond’s, and so placed on stands adapted for the object as 
to bring the opposite station without tronlile in the field of the 
telescopi'. '^i he moisture of tlie air was determined for the first 
time in such experiments by Mr, DanieUs hygrometer, one of 
nliich was placed at each station. The direction of the wind 
was determined by very good vanes contrived by the Artillery 
ollicers. At ('uch station a twidve pounder and a six pounder 
was planted, and the instruments were disposed in, or in the 
vicinity of tents erected f‘or the purpose. Professor Moll, with 
f.ieutenauts Renault and Dilg, was stationed atllie Koo/ijesberg. 
j)r. Van IJeck, with Jaeutenants Sommerton, Vbin.Den iWlaardt 
and ISeclig were on tiie other station, which is commonly called 
Zci'c/tluxm/jtjcs, or seven trees, from tlie circumstance of seven 
trees being planted on this lonely elevation. Several gentlemen 
c.adets oft'ru' Artillery, and several students of the fbiiversitv, 
were at both stations employed in observing the difierent 
jtistrmnents. 

The barometers and thermometers were of course observed in 
the open air; Mr. Paniell’s bygroineters were also placed in the 
open air; and the light of a candle rellccted from the surface of 
the ball of the hygi’ometcr, gave the means of observing the 
deposition of dew with great accuracy. 

It was deemed of the utmost importance that the shots on 
both stations should he fired at as nearly the same moment as 
possible. To obtain this, tlio following plan was adopted. At 
7'' M. by the chronometer of Zevenboomjijes, a rocket 
was fired at Zevenhoornpjes, which being observed at the other 
station of Kool/jcsbcrg, was immediately answered by another 
rocket from the latter jilace. 'i'his was the signal that on both 
stations every thing was ready for observation. At 8'' 0' O'' by 
the chronometer of Zeccnboompjes, a cannon shot was fired on 
that station, whilst the observers at Kooltjesbergtook as exactly 
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as possible the time on their chronometer when the liglit was 
observed. A second shot was fired atZevenboompjes at 8'' i/ 0"' 
P. M. by the chronometer of that station, and the time at which 
the light was seen w'as carefully taken down by the chronometer 
of Kooltjesberg. lly these means the ditfercncc of the two 
chronometers at both stabons, in a distance of about nine inihxs, 
was ascertained with great accuracy; and in order to sliow' tliat 
this preparatory investigation was made with due care, a cannon 
shot was fired on both places at the moment when the chrono¬ 
meter of Zevenboornpjts marked 8'* 10' 00". If the lights of 
both shots were seen exactly at the same time, it was a proof 
that the difference of both time-keepers w as know n, and that 
experiments might be safely made. 

\Ve own that we did not suppose before hand, that it could 
be possible to fire continually guns at a distance of nine miles 
exactly at the same second; l)iit the v(!ry great attealiou and 
ability of our artillery men overcame fliis diilicnlty. lletwcen 
our shots at the two stations there w as never a greater difiereiicc 
than 1" or 2", whilst this diflerence in the experiments of the 
French philosophers of 1822, w'ent to five minutes, 'fhis exact 
correspondence in tlu? firing of the guns was obtained in the 
following manner. At each station an olticer had the chrono¬ 
meter placed before him on a small table very near the gun; a 
non-connnissioned otlicer or gentleman cadet stood ready with 
the port fire near the tjuch-hole; and at the instant recpiired 
the officer holding the chronunie.tet: pressed the arm of the j)er- 
son who was to fire the gun, whicli went ofi'iit the very moment. 
With a little practice they were certain to fire the gun at any 
given second. 

The first night of our experiments, the 23d, 24th, and 2r)th of 
January, 1823, we experienced the same unuoyance of which 
the French philosophers had to complain the first night of 
theirs. The report of the sliots of Zevenbooin])jcs was not 
heard at all at the station of Kooltjesberg. Hut at Zeven- 
boompjes all the shots of Koolljesberg were distinctly heard. 
After the first night we cuiistuntly used the metal twelve poun¬ 
ders loaded with bibs of gunpowder, 'flu; 26th of January all 
the shots were heard at Kooltjesberg, but none were ])crceived 
at the opposite place. But the wind shifting the following 
night, a good number of corresponding or simultaneous shots 
were distinctly heard on both stations. The particulars of the 
experimeuls made in these different days will be found in the 
tables annexed to this paper. The disappointment we met 
with on the first days was however not entirely fruitless; we 
were convinced by it, that none but exactly conesponding shots 
can be of use in (determining the velocity of sound. The result 
of the observations of 25th and 26th of January, when the 
rejiorts w ere heard at one station only, and reduced to 0° tern- 
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peratiuc of the centigrade scale, and dry air, give difFercnccs of 
whilst the ohseivatioiis of 27th and 28th of January, when 
shots were distinctly hoard on both stations, had only a dill'cr- 
(aic.e of—V.. from each other. 

The time which sound employs to travel from one station to 
anotlnn- being duly ascertained, we proceeded to moasur(^ the 
distance between both stations. 'I'lu: distances of the stee|)!e.s 
of Utrecht and Amcrsl’oort, Utrecht and Naarden, and Kaar- 
den and A)U(;rsfoort being accurately known, we measured 
angles on our stations between these steejdes, and on each 
s1ee[de betwt.en the other st.eej>lcs and the stations. Tims tlie 
distance was calculated by four dilierent triangles, and the 
greatest dilh;r(,‘nc(! between these calculations w'us or 

eight feet, whi<^h appeared of no consccpuaice in these experi- 
luents. The distances of the diin'ront steooh.'s which wo took 


for onr basis, i-i-sult 
(jotu’ial Krayenholi'. 

l''rom these diti’cre 
the detail will lie 
t(!m[)erature oi’ :)2 ’ f 


fiom the very exact geometrical survey of 

nt data wo found, bv c.alculations of which 
veil hereafter, that in onr exjieriments at a 
'ahrenheit, or 0” of the centigrade se/ale, the 


V(,'locity of sound is ;}o2"',b4l), or lOSi,),744b English feet per 
sexagc'simal secmid. A tal)le showing the comparison of our 


e\[)('riniei\ls, willi the observations of other philosophers, is 
also annexed to this paper. 


Expertmenls on llie Ve/ocili^ of Sound on the 21 ih Jutie, 1823, 

com pared with, 'L'heorif. 

Having thus far stated tin: means by which the distance 
betw'een the stations of Kooitjesberg and Zevenboompjes w'as 
ascertained, and the rate determined of the clocks by which the 
velocity of sound was measured, 1 will now proceed to give the 
experiments which were made on the 27lh of June, and compare 
the result with theory. The following table contains the time 
which sound emfiloyed to travel over the basis on the 27th of 
June, when 22 shots were simultaneously fired, and equally 
seen and heard on both stations. The first column of this table 
shows the number of the shot, the second the time which sound 
employed to travel from Kooitjesberg to Zevenboompjes, as 
observed oii the latter station, and the third column the time 
which sound employed to come from Zeveiiboorapjes to Kooit¬ 
jesberg, also observed on the latter place. 

* Prt'-cis ties Opiirations Gcodesigucs et Trigonometriques cn Ilollaudc, par Ic 
Gen6val Krayenhoit’. 
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Experiments on the Velocity of Sonndf made the 27th June, 1823. 


I. 

II. 

III. 


Sound travelled 

Sound travelled from 


from Kooltjeshcrg 

Zevenboompjes to 


to Zcvenbwimi)jcit. 

Kooltjesberg. 

1 

: 52,90" 

51,17" 

• > 

o 

52,69 

50,89 

4 

52,71 

50,68 

5 

52,92 

50,80 

! 

1 52,84 

50,86 

7 1 

53,04 

50,89 

8 ! 

52,89 

51,01 

9 ! 

52,79 

51,00 

1 

52,83 

50,99 

12 j 

52,77 

50,96 

13 1 

52,70 

51,10 

14 

52,99 

51,07 

16 

52,90 

51,08 

17 

52,64 

51,28 

18 

52,90 

51,21 

19 

52,87 

51,18 

20 

52,92 

51,33 

22 

52,91 

51,38 

23 

52,64 

51,35 

24 

52,57 

51,32 

25 

52,90 

51,14 

26 i 

52,96 1 

51,01 


1162,37 

1123>70 


1123,70 

2286,07 


2286,07 

and — 


Thus, taking the mean of all the observations, we have the 
velocity with which sound travelled along our basis free of the 
accelerating or retarding effect of wind, on the 27th of June, 
1823, equal to 51'',90. And as the basis was equal to 17669,28 
metres, or 9664,7044 fathoms, we have the velocity of sound, 
found by experin\ent as above, equal to 340,06 metres, or 
1116,032 English feet per second. 

Now, whilst these 22 shots were fired, the mean temperature 
of the air was 

At Zevenboompjes = 11°,21'‘ 

Kooltjesberg =11 11 

— VOf centrigade scale. 

Mean temperature \ 11 i p _ , 
on both stations J ^ ~ 
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The mean altitude of barometer corrected of the effect of 
capillarity, and reduced to the temperature of 0® of centrigrade 
scale, was as follows : 

Station of Zevcnboonipjos ........ 0*^,7439 


Kooltjcs])erg . 0 7456 

Mean altitude of barometer. 0 74 175 = p. 


I’he mean tension of a(pieous vapour in the atmosphoic, as 
determined by Mr. Daniell’s hygnuuetcr, was at 

Station of Zevenboompjcs := 0,00901235 metres. 
Kooltjesberg - 0,00941)378 
Mean tension of aqueous vapour, 0,00925307 = f. 

'I'he effect of gravity, calculated for mean latitude of Amers- 
foort and Naarden, by the formula 


cr 

!r> 


(.•) (1 _ 0,002837 CO.S. 2 1) 

MoS).} ' - 2 {52° 13' 33",35] } 

9812,03 = effect of gravity in lat. 52° 13' 33",35. 


The ratio of the specific heat ol“ the air when the volume 
i.s constant, to the specitic heat of air at a constant pressure, 

or -, is, according to the experiments of (lay Lussac and Wel- 

f.' 

ter, equal to 1,3748 = 

/ tT 2 » , 

qy, by which the velocity 

of sound is expressed, D is the density of air, that of mercury 
being taken for unit. 

By Biot’s and Arago’s experiments, the density of perfectly 
dry air was found at 0'",7G barometrical pressure to be equal to 
unity divided by 10466,82. 

But when the barometrical pressure alters and becomes p, 
and the temperature becomes i, we have by the law of Mariotte 


J0'f66,82 X 0'“,76|1 +t . 0,0037.5} 

And introducing into this formula the correction for the 
aqueous vapour existing in the air, and calling F the tension of 
aqueous vapour existing in the air, we find 


D 


P -jF_ 

10466,85J X 0“‘,76| 1 + <. 0,00375} 


This value of D being substituted in Sir Isaac’s formula, we 
have the velocity of sound' by theory 

t2 
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=•• 104G(j,.S2 X o-yo 11 + ; . 0,00375}| -J,. 


,!r ;> . l04r)6,S‘2 X 0„„7G {l + /. (),()0.'n5'(- 


According to l.uplace, this formula must be multiplied by the 
sfjiiare root of the ratio between the sp(^ciflc heat of air at a 
(■ojistant volume, and the sj)ecific heat of air at a constant pres¬ 
sure. Thus the final formula for the velocity of sound, given 
by theory, is 

V = y^|l04G<),82xO“',7eil+f .0,0337;-.}|"i,, ^ 

Substituting in this formula the rjuantities stated above, 
theory gives the velocity of sound for the state of the atmo¬ 
sphere on the 27th of June, lb23, when the experinumts were 
made, = 33.0,14 nu'tres, or 1099,830 Knglish feet; but llie 
velocity as obtained by experiment was 340,06' = 1116,032 feet. 

Ditlerence between theory and experiment the 27th of June, 
4,92 metres ~ H),147 feet. 

I'h peri men!, s on the Velocihi of Si>nnd on 28//a oJ June, 1823, 

eonrpared with Thcori/. 

On the 28th of June, 1823, fourteen simultaneous shots were 
e(|ually sca n and heard on both stations ; the ibllowing talile 
contains the results. 


yound travelled Sound liavitlcd 
from Koolt-I from Zuvfi). 

jesberjf toi btwmpjt's te» 

Number Zevenboom- Kooltjesbcrg 

of.sliols. jes in in 


3 

.01,81" 

52,12 

4 

51,94 

52,10 

f) 

51,77 1 

51,28 

6 

51,98 

.52,51 

7 

52,17 

52,4(> 

8 

52,15 

.52,28 

9 

.52,25 

53,10 

10 

52,18 

50,17 

12 

52,40 

52,19 

14 

52,27 

52,62 

15 

52,27 

51,66 

17 

52,23 

51,52 

18 

52,49 

51,99 

19 

52,56 

51,60 

Sum 

730,47 

727,60 


// 
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The mean result by experimeut on the 28J.h of June, 182:1, is 
730 ,47-t 727 _ 52,07, in winch lime sound travelled aloii;>- 

the basis of 17069,28 metres, or 57988,2264 English feet. 
Thus, the mean velocity of sound on the 28th of June in 1", is 
339,34 metres = 11 i:i,669 liiiiglish feet. 

The mean temperuiure, wlien these experiments were made, 
was at 

CentigTade scale. 

Zevenboompjes. 10'^,07 

Kooltj(;sberg.11 36 

Mean temperature .. 11 215 = < 


Moan height of tho baroruotor, corrected for capillarity, and 
reduced to 0° of centigrade scale, 

Zevenboompjes. 0,747() metres. 

Kooltjesberg. 0,7487 

Mean barometer, or p . . 0,74816 

Mean tension of aqueous vapour 
by Mr. Dauiell’s hygrometer 
h" = .:. 0,00840466 

Tlu ■se quantities being substituted in the formula, \\v, have 
the velocity of sound, by tlieory, on the 28l]i of June, 1823, 
V — 335"', 10 metres = 1099,753 English feet; by experiment, 
339'",34 metres = 1113,6()9 feet. 

Dilference between theory and experiment 4,24 metres = 
13,9It) feet. 

Tims it ap[)ears by the experiments both of the 27t]i and 
28th of June, that sound travels faster than its theoretical cal¬ 
culation. 


Tlie 27th of June, dilference of experiment and theory 4"‘,92 
28th of June .4"‘,2J 


Tim difference between the experiments of 27th and 28th of 
June, is but of O'",62, or 2,3629 feet; that is about of the 
mean result of the experiments of botli days. 

Tlie French philosophers found a dilference between their 
experiments of 23d and 24th of June, 1822, of -,,',,. Hut the 
dilference of p-|.,, which we obtained, if we reduce the obser¬ 
vations of both days to what they would have been in perfectly 
dry air, and in temperature of 0° cent, is still remurkal>ly 
lessened. Tlie formula by which the velocity of sound in given 
Iiygroinetrical circumstances, and a given temperature of the 
air, is reduced to what it would be in dry air of 0° cent, tempe¬ 
rature, calling U' the velocity of sound in dry air of 0° tempe¬ 
rature ; U the velocity of sound at a imision of aquc*ous viqiour 
™ F, is as follows; 
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The 27th of June, 1823, we had 

U = 340'“,OG = 1110,032 English feet 
t = 11°,16 cent. 

F « 0,00925307 
p = 0,74475 metres. 

feJubstituting these quantities in tlie formula, we have 
U'= 332'“,38 = 1090,827 Englisli feet. 

The 28th June, 1823, we had 

U = 339'“,34 = 1113,009 feet 

/ _ 11 o 01 r, 

F = 0,00840405; 

which being substituted in the formula, we have 
U'= 331"',72 = 1088,001 English feet. 

Thus the diflerence between the observations of both days, 
when reduced to dry air, and 0° ce?it. is O'", 00 = 2,100 feet; 
or -yJ-j- of the mean of the observations of both days. It 
appears also, that by our experiments of the 27th and 28th 
of June, 1823, tlie mean velocity of soimd in air ])erfectly 
dry, and at 0° temperature, was 332'",05 = 1089,744 leet in a 
second. 

Experiments on the 2i>lh of June, lehcn the 'Shots locre not red-- 

p local. 

The following experiments will 1 trust prove, that in experi¬ 
ments on the velocity of sound, such observations can only be 
relied on in which the shots on botli stations were reciprocal,that 
is fell within the same second in both places, and were equally 
heard and seen on both stations. The 25th of June, the cannon 
fired at Zevenboompjes was not heard at Kooltjesberg, but at 
Zevenboompjes the report of the guns fired at the other place 
was distinctly perceived. The following table shows the time 
preterlapsed between the light and report, as observed at 
Zevenboompjes. 
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Number Time between 
of shots. light and report. 


f' 


1828. . 
25th June^ 


L 


1 

2 

4 

7 

8 
10 
12 

14 

15 
16 - 
17 
19 


52,.31 
52,59 
52,47 
52,20 
52,47 
52,17 
52,27 
52,52 
52,54 
52,43 
51,91 
52,50 


// 


1 


Observatiuiis at, the sta¬ 
tion of Z(!veii!)ooni)»j(:.<;, 
^ guns iired at the station 
of Kooltjesbcrg. 


J 


Sum 028,39, which being divided by twelve, 
the number of observations, gives the passage ol' sound .along 
the basis 52",37. Thus the mean velocity in 1' w^as 337"’,39 
= 1107,208 feet. 

The mean temperature at the time of these experiments 


Centigrade, 


at Zevenboompjes.7°, 41 

Kooltjesbcrg.8 , 54 


Mean temperature of the air ... 7 ,975 = t 

Mean hciglit of the barometer corrected for capillarity, and 
at 0*^ cent. 

at /evenboompjes .0"’,7522 

Kooltjesbcrg . 0 ,7538 

Mean barometer. 0 ,7530 — p 

Mean tension of aqueous vapour in the air, 

at Zevenboompjes. 0,00737444 

at Kooltjesbcrg. 0,0070G96'() 

Mean tension. 0,00722205 = F, 

which quantities substituted in the formula, we have for tem- 

C erature 0° cent, and in perfectly dry air the velocity of sound 
' = 331,85 metres = 1089,087 feet. 

Experiments of 26tli June, 1823, when the Shots were not reci¬ 
procal. 

The 26th of .Tune, the.foHowing shots were seen and heard at 
Kooltjesbcrg and fired at Zevenboompjes, but no shots from 
the first station were heard at the latter. 
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Number Time between 
of shots, li^litand report. 


1 

50,20" 

2 

50,80 

3 

51,44 

4 

52,20 

6 

51,10 

9 

50,11 

11 

50,99 

12 

50,81 

13 

51,00 

14 

51,01 

IG 

51,12 

1 

Total of 12 shots 

5G0,78 


'1 


Guns fired nt Zovenboomp- 
^ jes, lieni'd and scfii a( 
Kooltjosber^. 


J 


The mean of’wliieb is 


which gives a velocity of d4(),50 nietres — 11:17,101 feet in I". 
The temperature was at that time 

at Zevenboonrpjes 11", /i/ 

Koolljcsberg 12 , 54 


Mean temperature 


12 , 0 , 


)ij 




Mean atmospheric pressure at Ziivtmbootnpjos 
Mean atmospheric pressure at Kuulljcsberg 
Mean pressure of atmosphere 0,75025 = p. 
Mean tension of acpieous vapour at. Zcivcu-d 

booinpjes .J 

at Kooltjesberg- 
Mean tension of aqueous vapour. 


0 ’' 5710:5 

0'",75I2. 


0,008<J2‘J22 

o,oioii:}7(> 
0,00952140 = F 


Calculating by this datum we shall have the observed v(4o- 
city of sound in V' reduced to dry air and 0" temperaturt! 
V = 338‘",20 = 1109,927 feet; but the experiments oi‘ the 
25tli gave V' = 331"',85 ~ 1089,087 feet. Diflcrence G"',35 
r= 20,8-10 feet per I" between the experiments of the 25th and 
2()th of .lunc, in which the shots were not vecijuocal. This 
dill’crence is about of the mean of both observations. Hut 
the 27tli and 28th of June, when the shots were reciprocal, tlie 
dilfcrencc between the results of both days were oidy O'",GO = 
2,1GC feet, that is about - J-j- of the mean result of the obser- 
va lions. 

From the comparison of these results we may safely infer, 
that only such shots w ill answer the purpose for w'hich these 
experiments are made, which are exactly fired at the same 
instant on both stations. 

It is in this respect, 1 imagine, that our experiment may 
claim some attention, as the very great care and ability of om 
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artillerymen enabled us to have the guns fired within the interval 
of one second. 


A Table shotcing the Results of Experiments on the Velocity of 
Sound as observed by dijj'erent Philosophers. 



Time when Country where 


Velocity of sound 


Names of observers. 

made. 

' made. 

licngth of basis infect. 

per second in feet. 


iUersenne 


France 


MOfl-S.S 

1 

Florentine pliilosopliers 

IGfiO 

[tidy 

1 .70l);>-S 

1I84-U 

2 

Walker 

ItiO.S 

1 England 

' 2f)‘24vS 

mms 

a 

Cassini, Iluigcns, 


1 France 

69t)fi-j0 

11.71-0.3 

i 

Flamsteed and Halley 


'England 

10407t» 

1141-78 

.7 

1 lerbani 

1794 & 170,7 England 

7219-6 to r),7()‘> 

1141-78 

(] 

French Acadeinians 

17.3S 

France 

77177-77 and 9379.3-8 19!)2-77 at 32° F. 

T 

Blanconi 

1749 

jItaly 

7874-9 

1913-,35 

8 

La Cond.'iniiiie 

1749 

i Quito 

i 074 91-.78 

1112-27 

9 

I.a Condamine 

1714 

jCayeniie 

j 129.3(;i)-71 

1174-7'! 

10 

T. F. iUaycr 

177)1 

(iennaiiy 

1 37 92-10 

119.7-09 

Ii 

(!. I'l. IMnllcr 

1791 

iHermany 

; 8,7:;9-o 

ll()8-97 

12 

Fpiiio/aaod Banz.i 

1794 

Vliili 

.73027-91 

1 1 ()S-,79 

13 

P.en/.en berg 

1S09 

(iermany 

! 2970:)-'?3 

I992-77 at .32° F. 

14 

Arago, lUathien Prony 

I8‘>t> 

France 

j 019r,-)'97 

1980-9 

15 

.!\loll, V'an Reek, and ) 
Kiiytenbrouu'cr J 

lh‘J.3 

.Netlierliinds 

7797299-70 

I 

U089-744.7 at) 

J F.dry air. J 

ir> 


I. jVfersi'nnc (It; Arte Prop. 

‘i. Teiitaiiiina Exjieriui. Aeud. del (/inicnto, L. B, IT.'IH, Part II. p. 1 Ifi. 

.‘i. Philos. Trans. ItiDM, No.‘>47. 

4. Diihainel, Hist. Acad. Reg. L. II. Sect. 3, fiaj). II. 

.5. Pliilos. Trans. IPW and llOH. 
d. Ibid. ibid. 

7. JUeiii. tie rAcadcniie dcs.Sciences, 17.‘1H and 1739. 

.S. Hoiiiiiieiii. noiionienses, vol ii. |).30,'>. 

9. Ijadondaniiiic Introduction llistoriipie, ^cc. 17M, p. 9H. 

It). iUeni. do PAcad. Royale des Sciences, 171.'), p. ISH. 

11. .1. T. iMavor, Praktische (iconietrie (ibUingen, iTOt?, 11. I, p. HiO. 
l‘.i. 3Inller, (jiiiting, (jelehrt. An/eige, 1791, St. 1.79 et Voigts iMaga/.iii, &c. B, S', 
.‘st. I. ]). nil. 

19. j'iiinalesde Cliiniie et dc Pliys. t. vii. p. 93. 

14. (iilbcit's Antnden, neiie Folge, 15. v, p. 343. 

17. roi'iiioi.ssaiicc des TeiiLS. liSJ,7, p..31)1. 


Article VIII. 

On ('opper Shea!king. 

VV K copy (he fellowing Jtnswer to an article which aj)[)careil, 
il. socnis, in I'lc I’lymonlh Journal a short time since, from the 
Devonport Telegraph of Scjrt. 3 :— 

Sir H. Davy’s Protectors. 

'' We cannot descend to j)ersonalities with the Plymouth 
Journal and its vulgar auxiliaries—a stylo of writing which wo 
thought had dtiparted with its former editor. We repeat our 
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conviction, that the article originally complained of was calcu¬ 
lated to convey a wrong impression to the world, and we know 
it has in more than one case produced an injurious effect. The 
impression derived from that article was, that Government had 
abandoned Sir II. Davy’s plan which is io 

the fact ; and our coternporary has been compelled by us to 
admit, that all ships in a good condition in ordinary are to be Jilted 
with protectors. Our assertion was, that the application of pro¬ 
tectors was suspendedJ'or sea-going ships, but that they were to 
be applied to ships in ordinary, and we cited the Royal Sovereign 
as an instance. Let our readers compare this assertion with the 
following public order, copied from the Plymouth Journal, and 
we are sure they will feel satisfied that we nave done that which 
was right—right for the public service, and right for the fame 
of Sir 11. Davy— the true and equitable mean which ought at all 
times to be observed :— 

“ * Public Order, July 23. 

“ ^ In pursuance of an order from the Lords Commissioners of 
the Admiralty of the 19th inst. we direct and require you to 
consider it as a general rule, that no sea-going ship is to be fitted 
with Sir Humphry Davy’s protectors, and that when such shijjs, 
in good condition, come into dock from time to time to refit, 
the protectors now upon them are to be removed. 

** ‘The protectors are, however, to be applied to ships in good 
condition in ordinary, and when such ships are brought forward 
for service, the protectors are to be removed, and the copper 
cleaned.’ ” 

“ In addition to this order, another v/as issued here on Mon¬ 
day last, breathing the same spirit as the former, and affording 
an additional continnation of our views, for an additional con¬ 
firmation it must be regarded, when it extends the application oj' 
protectors even to sheer-hulks and receiving-ships. This order, 
however, having been furnished confidentially from high autho¬ 
rity, we do not feel ourselves at liberty to jiubiish it, but any one 
interested in the inquiry may, no doubt, see it in the Dock-yard. 

“ We ask for nothing unfair. We ask only to have these 
orders compared with the original article in the Journal,*—the 

* (Extract from the Plymouth Journal.) 

“ Failure of Sir If. Davy's Plan for the Protection of Ships' Bottoms. —The 
plan, some time since recommended by Sir H. Davy, to prevent the oxidation of copper 
on ships’ bottoms, and which was adopted by Government with a laudable zeal for the 
interests of sciences, has not been found to produce the expected benefits. In the 
instance of one of hLs Majesty’s ships, which was fitted four years ago on Sir H. Davy’s 
plan, and which is now undergoing repair in this Dock-yard, it appears tlwt the galvanic 
influence of the iron has indeed prevented die oxidation of the copper, but the bottom 
of the ship is found, as in the case of wood sheathing, to be foul widi weeds and barna¬ 
cles, to provide against whichcopper bottoms were originally adopted. We shall next 
week more particularly allude to the nature of tlic process, meanwhile ice understand 
that orders have been recvivrd to discontinue the fitting of his Majcsly's ships on Sir 
Humphry Davy's principle.'" 
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only article with which we have to do —and every honest man 
must say, justice was not done. Let it also be remembered, that 
by far the major part of our navy is now in a state of ordinary, 
and likely so to continue for many years to come ; and that to 
by far the greater part of the ships in that state the orders 
above given actually apply; and that, therefore, in an economical 
point of view, the application of protectors to so many shijis 
must be of immense national advantage. It was only on Tuesday 
last that protectors were applied to the Saturn at this yard, a cir¬ 
cumstance which our coteniporary, with his accustomed candour, 
carefully conceals, although it seems not at all at a loss for 
instances hostile to the plan. It is for this reason that we envy 
not the feelings which dictated the original paragraph, and w'c 
repeat our first assertion, that no friend of Sir II. Davy could 
have written it, and when the latest history of these protectors 
shall be given to the world, the author of that article will have 
the honour of being classed with some other worthies of the 
same stanij); he will form, with the Editor of the Times and 
Mr. Samuel Deacon,* an unenvied triumvirate. We shall defer 
any farther remarks until the publication of Sir 11. Davy’s next 
paper.” 

Through the kindness of Sir Robert Seppings, we are enabled 
to sul)join the second order alluded to by the author of the pre¬ 
ceding observations. It is dated Aug.27, 1825 :— 

In addition to our warrant of the 2od iilt. respecting the 
apolication of Sir II. Davy’s mode of protecting copper on tlu'. 
bottoms of ships in good condition intended to lie in ordinary, 
we direct and retpiire you to cause it t() bo applied also as 
<)])portunities oiler to the stationary ships, such as sheer-hulks, 
receiving-ships,” &c. &.c. 

It is not for us to question the propriety of the measures 
adojitcd by the Lords Commissioners of the Admiralty, though 
we cannot help still thinking that by a due adjustment of the 
jiroportion of the protecting to that of the copper surface, the 
mode may yet be found perfectly ap})licable to sea going ships, 
as well as to those in ordinary, &c. It seems to us to be one 
of those cases in which the theory is so obviously correct, that 
whatever dilhculties may occur in the earlier attempts to reduce 
the method to practice, there must be certain circumstances 
which, when once discovered, will ensure complete success. 
What those circumstances are can only be determined by reflec¬ 
tion and experiment. Sir Humphry Davy has already done 
much, and we do hope that every facility will be afforded him 
for continuing and perfecting his labours on this nationally 
momentous subject. He has victoriously contended with diffi- 
cullies in our estimation far greater than any that await him in 
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this investif^ation, and we confidently predict that his keen and 
indefatigable genius will ultimately triumph over every present 
obstacle. 

The two Admiralty Orders quoted above show the sense which 
that Board entertains of the value of Sir Humphry Davy’s disco¬ 
very with respect to ships in ordinary ; and the intelligent 
author of the article in the Devonport Telegraph has justly and 
forcibly insisted on its immense importance in that point of view 
alone. But in the opinion of the PlipnoiUh Editor^ Sir Hum¬ 
phry Davy’s plan is n failuie. “ Thy wish was father, Harry, to 
thy thought,” though why it should be so, we know not ; that 
is no business of ours:—so, without further comment, to his 
wishes and his thoughts we leave him.—C. 


Article IX. 

Anah/sis of the St/cnitirels of the Edsteni Harz. 

By M. Henry Rose.'^- 

TiiK sclcnirerous minerals, whose analysis is subjoined, were 
discovered by M. /inken, mine-engineer to llu: Duke; ol' 
Anhalt-Bcrnburg. They are found in the eastern part of the 
Harz, at two places, situated at a small distance from each other, 
one of which is near Zorge, in the veins of iron which trav<jrs<; 
the argillaceous schist anddiorite: these scleniurcfs are disse¬ 
minated in magnesian carbonate of lime. The other point is 
near Tibzerode, in the veins. The scleniurets at the latter pla<ie 
are found in, larger quantity, dispersed also in magnesian car¬ 
bonate of lime, and are fretpiently accomjiauied by small quan¬ 
tities of native gold. 

M. Zinken observed the presence of selenium in these mine¬ 
rals in 1823. He had the goodness to send me a large quantity 
of the scleniurets, of whicli 1 have .analysed only five varieties, 
the rest not being sufficiently pure to be calculated for a quanti¬ 
tative analysis. 

I analysed these minerals by means of chlorine. I converted 
all the metals they contain into chlorides, and separated the 
chloride of selenium, which is volatile, from the rest which are 
fixed. I did not use nitric acid, or aqua regia, to dissolve these 
minerals, because they always contain lead, and consequently 1 
should have been obliged to precipitate the oxide of lead by 
sulphuric acid; but in order to obtain the whole of the sulphate 
of lead, it would have been necessary to evaporate the liquid to 
dryness, and to heat the dry mass, to drive off’all the free acids; 
which would have rendered it impossible to determine the quan- 
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tlty of selenium. On the contrary,by precipitating the seh'iiium 
from the acid solution by sul[)hurous acid, we do not obluin the 
whole of it, because a small quantity of seleiiiate of lead, and 
ev(’n of sulphate and chloride of lead, are thrown down at the 
same time. 

The apparatus I employed in these analyses is nearly the same 
as that whicli M. Berzelius used in his analysis of grey nickel. 
I welded two tubes to a small glass bulb; one of the tubes was 
of small diameter, and four inches long; the diameter of tlu; 
other was much larger, and its length twelve inches. Having 
bent the latter to a right angle, near the middle, I weighed the 
whole apparatus, then introduced the judverised mineral, and 
weighed it again. The smaller tube was joined to an apparatus 
in which chlorine was very slowly disengaged, and the gas was 
dried by chloride of calcium. The bent lube passed into a 
])oltle, lilled two-thirds with w'atcr, traversing a perforated cork, 
which (lid not close the bottle hermetically, and dipping only u 
few lines deep into the water. 

The apparatus being lilled with chlorine, the l)ulb was very 
gently heahal by a rspirit-lamp. (ddoride of selenium formed 
and sublimed. Protochloride of selenium forms at lirst, and 
hows tbroiigh tlie lube, as an orange (‘oloured iicpiid, into the 
water in the bottle, where it deposits selenium, the greater ])art 
ol vvliich is afterwards rcdissolved by the chlorine w'hich traverses 
the liquid. Afterwards sc^arcely any thing but perchloride of 
selenium is f(3rmed, whicdi has great resemblance to the perchlo¬ 
ride of phosphorus; it condenses in the tube, and would choak 
It up if Its diameter were not pretty considerable. It is neces¬ 
sary very frequently to volatilise the chloride which condenses in 
the tube near the bulb, by the llame of a small lamp, and thus 
make it pass over into the water in the bottle, which, if the 
(piantity be large, is somewhat difficult. The chlorine must ho 
very slowly liberated; for if the bubbles of gas ri.se too rapidly 
through the water, the chloride of selenium which they contain 
has not time to be decomposed by the water, and a portion 
escapes by the little aperture in the cork uiidecomposed. 

1 caused chlorine to pass over the mineral for half a day ; all 
the metals rvere then perfectly changed into chlorides. The 
operation was at an end when chloride of selenium ceased to be 
formed. The bulb was then cautiously cooled lest the glass 
should crack by the cooling of the fused chloride of lead. 
When cold 1 cut off the part of the wide tube which still con¬ 
tained chloride of selenium, and dropped it into the liquid in the 
bottle. After having washed it, 1 weighed the tube with the 
bulb containing the fixed chlorides. If the mineral contained 
iron, a portion of the chloride of iron was found in the tube, and 
the remainder with the fixed chlorides. 
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It is necessary not to overheat the bulb, lest a portion of chlo¬ 
ride of lead should be volatilized. 

The selenium was thrown down from the liquid in the bottle 
by sulphite of ammonia, muriatic acid having been previously 
added to the liquid. The selenium was collected on a filter, 
dried, and weighed. Although it is very easy to throw down 
the whole of tlie selenium from a solution of selenic acid by 
sulphurous acid, it is nevertheless very difficult to precipitate it 
from a solution of chloride of selenium in water, through which 
a current of chlorine has been passed for a long time. The 
liquid must be digested a great while with sulphite of ammonia, 
and frequently boiled, in order to obtain the whole of the sele¬ 
nium. The iron was precipitated from the liquid, after the sepa¬ 
ration of tlie selenium. The seleniurets which I analysed are 
the following:— 

1. Sflcninret of Le(((i .—'fhis was the most frequent seleniuret 
in the minerals 1 received. It has internallv so great a resem- 
blauce to sulphuret of lead as not lo bo easily distinguished 
from that substance. Its colour is lead grey, its lustre very 
metallic; it occurs in masses imbedded in magnesian carbc'iiate 
of lime, from which, however, it maybe very easily freed for 
analysis by digestion in weak muriatic acid. Its fracture is 
saccharoidal; the granulations are of various fineness, the 
coarsest distinctly exhibiting a lamellar cleavage, the directions 
of which, however, I could not determine; it is brittle and soft. 

This mineral, purified by diluted muriatic acid, gives no sub¬ 
limate, nor fuses, when heated by the blowpipe in a small tube 
closed at one end. Healed in an open tube, "a small quantity 
ofseleniuiii sublimes, and hygrometrical crystals of selenic acid 
are formed at the same time. The whole assay becomes sur¬ 
rounded by fused yellow oxide of lead, aiul the tube is filled 
with the peculiar odour of selenium. On charcoal it fumes, and 
tinges the flame of the lamp blue by the combustion of selenium. 
For some distance round the assay, the charcoal is covered with 
sublimed oxide of lead, but no metallic lead is produced without 
the addition of soda. The fluxes discover nothing but lead, 
though some specimens give indications of iron, and one pre¬ 
sented traces of copper. 

After all the experiments I had made with the blowpipe, a 
quantitative analysis was almost useless ; only seleniuret of lead 
could produce these phenomena. However, I analysed a very 
pure specimen, in which not the slightest trace of either iron or 
copper could be discovered by the blowpipe. 3’221 grammes 
(50 grains) of the purified mineral treated with chlorine, gave 
3*104 grammes (48 grains) of chloride of lead, equivalent to 
2*313 grammes (35*8 grains) of lead, or 71*81 per cent. The 
chloride of lead dissolved entirely in water without leaving any 
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residuum of chloride of silver, or any portion of the mineral 
undecomposed. Another portion of the mineral vveiij;hing 3*o27 
grammes gave O’DIH gr. of selenium, or 27-59 per cent. These 
results agree pretty well with the calculated composition of the 
mineral, according to which seleniuret of lead is composed of 
72-3 lead and 27-7 selenium. 

To -ascertain whether this mineral contain any trace of sulphur 
not discoverable by the blowpipe, a portion was treated with 
chlorine, and the sublimate made to pass into water. The 
liquid was rendered very acid with muriadc acid, and muriate of 
barytes dropped into it; but not the slightest i)rccipitate of 
sulphate of barytes could be perceived. The same experiimmt 
was repeated with several other specimens of seleniuret of lead, 
and always with the same result. 

2. Seleiimret of Lead, loith Seleniuret of Cobalt. —M. Zinkpn 
sent me only one specimen of this mineral, adding that it has 
great resemblance as to its elements to a mineral found at 
Clausthal, which Mr. 11-ausmann named Koba/tbleierz. Exter¬ 
nally it resembles seleniuret of lead, and like it is disseminated 
in magnesian carbonate of lime, from which it may be freed by 
diluted muriatic acid. Its nature is easily detected by the blow¬ 
pipe. It gives a sublimate of selenium when heated in a small 
tube closed at one end, and evinces the presence of cobalt by 
fusion with the fluxes on charcoal. In other respects it behaves 
before the blowpipe like seleniuret of lead, lly treating 1*782 
grammes (28 grains) with chlorine, I obtained 0*56grammes (8-65 
grains) of selenium, and a little iron. The fixed chlorides 
(lissolved entirely in water without leaving any residuum. The 
liquid was evaporated to dryness after the addition of sulphuric 
acid; the dry mass heated to expel the excess of acid, and 
mixed with water. It left 1*668 gramme (25-8 grains) of sul- 
pluite of lead, equivalent to 1*139 gramme (17*6 grains) of lead. 
I then threw down the oxide of cobalt by caustic potash, but 
the filtered liquid still contained a little cobalt, which was pre¬ 
cipitated by hydrosulphuret of ammonia. The whole quantity 
of cobalt obtained was 0*056 gramme (0*87 grain), and it still 
contained traces of lead and iron, which were not separated 
from it. The result of the analysis per cent, is, 


Lead.63-92 

Cobalt. 3*14 

Selenium...31*42 

Iron. 0*45 

Loss .. 1*07 


100*00 

The composition of ’this miueral appears to be analogous to 








'J(S8 M. Rose's Anahfsis of the [Oc'r. 

that of iron pyrites, and may be called co/uiltiferous sekniuret of 
had. 

3. Seleniuret of Lead v:ilh Seleaiaret of Copper .—^Two speci¬ 
mens of the minerals sent by M. Ziiikcn were externally precisely 
alike. They were of a lead grey colour, not crystallized; had a 
saccharoidal fracture, and were composed of nearly homogene¬ 
ous masses. They were surrounded by magnesian carbonate of 
lime, but not, as seleniuret of lead generally is, disseminated 
through it. The two specimens were distinguishable from each 
other by the dilference in their behaviour before the blowpipe. 
Both fuse pretty easily on charcoal in a small matrass, but one 
more readily than the other. The least fusible melts like sul- 
phiivet of antimony by the heat of a small spirit lamp. In other 
respects, they behave alike before the blow])ipe. Tliey give no 
sublimate when heated in a small matrass, but in an open tube 
they uH'ord, like seleniuret of lead, both selenium and selenic 
acid, 'fhe assay fuses, and is surrounded by yellow oxide of 
lead. With the fluxes they give very distinct traces of cupper. 

The least fusible was analysed l)y clilorinc, like the other 
seleniurets. The fixed clilorides were dissolved in water, and 
the oxide of lead was precipitated by sulphuric acid, with the 
])rccautions detailed in the analysis of the cobaltiferous scleniu- 
ret of lead. The solution from which the lead was separated 
was mixed with caustic potash, and boiled to throw down all the 
oxide of copper. The analysis of this mineral gave in 100 parts, 


Selenium. 29‘y() 

Iron, with a trace of lea<l.0*44 

Lead.59'()7 

Iron. 0*33 

Copper. 7*8() 

lindecomposed mineral... 1*00 

Loss. 0-74 


100 * 00 * 

59*67 of lead combine with 22*86 of selenium to form sele¬ 
niuret of lead. Jf we suppose the copper to be combined with 
an atom of selenium, the 7*86 would reejuire 4*93 of selenium, 
which leaves an excess of selenium. If we imagine the copper 
to be combined with two atoms of selenium, as in the seleniuret 
of copper which is formed by ]iassing seleiiiuretted hydrogen 
into solutions of oxide of copper, the 7*86 would require 9*86 of 
selenium, in which case there is a deficiency of selenium. It 
appears probable, therefore, that the copper exists in the mineral 
as a seleniuret and a biselcniuret, -and that the two bear a simple 

* Tlie solution of the mineral in nitric acid gave no precipitate with muriate of 
barytes; consequently it contains neither sulphur nor silver. 
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r roportlon to each other. But as the mineral is not crystallized, 
cannot venture to pronounce decidedly on its composition.* 

I am convinced that a part, at least, of the copper in this 
mineral may contain two atoms of selenium, although no sele¬ 
nium sublimes, when an assay is heated in a small matrass, as 
we might expect it to do. 1 fused seleniuret of lead with sele- 
niuret of copper, prepared by heating copper filings with sele¬ 
nium, and made the mass red-hol, so that it could not contain 
any excess of selenium. The alloy of these seleniurets fused 
rather more readily than seleniuret of copper alone. I found 
that I could add a considerable quantity of pure selenium to this 
alloy, without its being sublimed by heat. The alloy merely 
became more fusible, and that in proportion to the quantity of 
biselcniuret that it contained.i' 

4. Seleniaret of Jjead irilh Seleniuret of Copper, in a flijjerein. 
Proportion .—The other more fusil)le specimen likewise gives no 
sublimate when heated in a smtill matrass, jirovided it bo pure. 
A large quantity of the mineral, of a violet colour, gave, howev(;r, 
a black sublimate by heat which had the appearance of selenium, 
but afforded globules of meicury, when heated with soda in a 
matrass, and proved to be a seleniuret of mercury. The dee|)er 
the violet colour of these specimens, the larger is the quantity 
of seleniuret of mercury that they contain, but I did not analyse 
them, in consequence of the variable quantities of that seleniuret. 
For the purpose of analysis, I selected portions that had not a 
Violet colour, which gave per cent. 


Selenium... 


Copper. 


Lead. 

.47*43 

Silver. 


Oxides of lead and iron. 



i00*51J 


I have not deducted the oxygen of the 2*08, the weight of 
the oxides of iron and lead, which is the cause of the slight 
excess that I obtained. 

47’43 of lead combine with 18*13 of selenium to form selcniii- 
ret of lead, and 15*45 of copper with 0*63 of selenium to form 
seleniuret of copper, and with 19*38 to form the biseleniuret. 
What 1 have already said of the probable composition of the 

* A second analysis gave n’c 57*13 lead, and 9*56 copper; the latter, however, con¬ 
tained some iron which was not separated from it. 

•|- Some sulphurcts exhibit similar plicnomena, A compound of one atom of cobal 
with four atoms of copper would lole .sulphur by being heated in a matrass. It, how¬ 
ever, loses nothing, if it contain arseniuret of cobalt, as in the grey cobalt. 

I On repeating the analysis 1 obtained J4’*23 per cent, of copper, 50*27 lead, and 
1 *09 silver. The dUFcrence between these two analyses is greater than should exist 
between two analyses of a crystallized mineral. 

New Seriesf vol. x. u 
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other mineral may he applied to this. It appears also that the 
same proportion obtains between the two seleuiurets of copper. 

Tile proportions of the elements of these two minerals are not 
])erhai)s definite. We may call the least fusible one, wluch also 
contains the smallest (juantity of copper, cupriferous seleniiiret of 
lead; and the other, which has a larger quantity of copper, and 
is more fusible, seleniiirct of lead and copper. 

1). Sc/euiuret of Ijcad xcith ^edcuiurct of Mercury. —The 
analyses of this compound were more troublesome than those of 
the other seleuiurets, because the seleiiiuret of mercury is not 
combined with the seleniuret of lead in any definite proportion. 
Dillcrent portions of the same specimen are so unequally com¬ 
posed that two ])ieces of the same mass gave very difierent 
results. A seleniuret of lead which contains no seleniuret of 
mercury, cannot be distinguished by its external appearance 
IVom those seleuiurets which contain either much or little of it. 
Tlioy have the same colour, arc only found massive, and disse¬ 
minated in bitter spar. Some specimens have a small grained, 
saccharoidal fracture; others are coarse grained, and afibrd 
parts which have a pretty distinct triple cleavage, according to 
the planes of the cube. I observed in several specimens of tliis 
mineral that the seleniuret of lead most reiuote from the bitter 
spar, contained the greatest quantity of seleniuret of mercury, 
and that that in immediate contact with it was quite free from 
it. When the mineral has a distinct clbavage, only the latter 
presents lamellar parts : the first (that in cojitact with the bitter 
spar) is always fine grained saccharoidal. it is easy to ascer¬ 
tain whether the sehmiuret of lead coiitains much seleniuret of 
mercury, or not; for the pure seleniuret of load does not fuse, 
and gives no sublimate when heated in a small matrass ; but if 
it contain seleniuret of mercury, the latter rises, and forms a 
very crystalline sublimate, the quantity of which is proportionate 
to that of the seleniuret of mercury in the mineral. If it be 
large, the assay boils uj) strongly at first, whilst the seleniuret of 
mercury sublimes, and only infusible seleniuret of lead is left. 
A small portion oi seicniate of mercury is usually formed by the 
action of the air in the matrass, which is rather more volatile 
than the seleniuret. The latter may be wholly converted into 
seicniate by heating the assay in an open tube. The fused sele- 
niate of mercury 1‘orms yellowish drops which have .some resem¬ 
blance to tile oxide ol tellurium, whose presence I suspected in 
tliesc minerals before 1 had satisfied myself that they contain 
mercury. The presence of mercury i.s detected by heating the 
mineral in a small matrass with a little dry carbonate of soda, 
when the mercury sublimes. It is also sometimes obtained, as 
v.'ell as the seleniuret of mercury, by heating the mineral with¬ 
out the soda, but in the latter case, its production is owing to 
the bitter spar which decomposes the assay. 
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I chose, for a quantitative analysis, small cubic morsels, 
whose specific gravity was, by one experiment, 7-H7(J; by 
another 7‘804. 1 analysed them, like the rest, by chlorine, but 

1 was obliged to vary the process, in consequence of the chloride 
of inercnry subiiining with the chloride of selenium. (Corrosive 
sublimate was always formed in these analyses, but nev(.r any 
calomel, and consequently the product was always wholly dis¬ 
solved by the water in the receiver. Corrosixe sn])iimate lias 
some resemblance to perehloriae of selenium, but is less volatile, 
and forms long brilliant needles, which are never found in chlo¬ 
ride of selenium. 

1 made several unsuccessful attempts to separate the oxide of 
mercury from the selenic acid c-ontained in the liquid in which 
those two substances were dissolved. M. Berzelius has already 
observed that the caustic alkalies or their carbonates only 
imperfectly separate selenic; acid from oxide of mercury, and in 
fact <;annot be wholly precipitated from its solution in other acids 
by the alkalies. 1 endeavoured to obtain the mercury of the 
mineral by mixing the latter in powder with dry carbonate of 
^ oda, or (airbonate of lime, and heating' the inixlure ; but it was 
JU)t easy to obtain the whole of the mercury by this method. 

llv(b'<.)suli)huret of ammonia, however, throws down the 
whole of the mercury from its alkaline solutions, and, according 
(o my experiments, even a great excess of the hydrosulphuret 
dees not redissolve the sulplnirei of mercury, at least in the cold. 

I did. not exj)ect this result, Ijccause llu- prc|)aration of cinnabar, 
in the moist way, depends on the solubility of sulphuret of 
mercury in hot hydrosulphuret of ])otash. IxooO gramme 
(21 grains) of the mineral gave 1*1 G8 gramme (17‘6 grains) of 
chloride ofleadw'hich contain ()nS7 gramme (I d’o grains) of lead, 
'i'he whole of the chloride dissolved perfectly in the water. 

The liquid in which the volatile chlorides were dissolved was 
mixed with caustic ammonia, and then hydrosidplmret of ammo¬ 
nia addc.d in excess. Sulphuret of mercury fell down which, 
when collected on a w’cighcd filter, and carefully dried, weighed 
(t’oOG gramme (4*8 grains). J did not analyze this sul})hiiret, 
hut as the liydrosulphuret of ammonia employed liad been 
recently prepared it could not contain any free sulphur. It 
contaiued, tberefore, 0'2G4 gramuie (4 grains) of mercury. The 
li(juid from w hich the mercury had been separated was acidubited 
by rmirialic acid, and heated to expel the sulphuretted hydrogen. 
The sulphuret of selenium wavs oxidated by uema regia, and the 
solution added to the liquor from which the sulphuret of sele¬ 
nium (mcrcuri/1) had been ])recipitated. The selenium was 
reduced by sulphite of amnmnia after the nitric acid of the aqua 
regia had been decomposed as far as possible by muriatic acid. 
The quantity of selenium obtained was 0-889 gramme (G grains.) 
The result of the analysis, therefore, per cent, is, 
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Selcnimvi.24*97 

Lead.55*84 

Mercury. 16*94 

Loss. 2*25 


lOO-OO 

The loss is too great to -allow us accurately to detenuine the 
composition of the mineral, hut I have reason to believe that it 
consisted principally of selenium. 55*84 of lead combine with 
21*39 of selenium, and 16*94 of mercury with 6*63 of selenium. 
We may, perhaps, imagine it to consist of an atom of seleniuret 
of mercury and three -atoms of seleniuret of lead. 

I am satisfied, however, that the seleniuret of lead in this 
mineral is not combined with the seleniuret of mercury in any 
definite proportion, but that the two seleniurets are capable of 
uniting (like isomorphous substances) in all proportions without 
affecting the form of the compound ; for 1 treated 0*9 gramme 
(13-9 grains) of the same specimen from which I selected the 
portion for the first analysis with chlorine, carefully selecting 
the cubic pieces which had precisely the same external appear¬ 
ance as those which I had analysed in the first instance, and I 
obtained only 0-33 gramme (5 grains) of chloride of lead, equi¬ 
valent to ()-2d6 gramme (3*8 grains) of lead. If we calculate the 
composition of tile mineral according to this result, w-e obtain 
the following as the proportions of its elements, wholly dilferent 
from the other. 


Selenium.27*98 

Lead.27*33 

Mercury.44*69 


loo-oo 

In addition to the ])receding minerals, M. Zinken has also 
sent me another containing sehmium, lead, copper, and a good 
deal of silver. I have not, however, submitted it to a quantita¬ 
tive analysis, because the specimen was mixed not only with 
magnesian spar, but also with copper pyrites, from which I 
could not separate it. The copper pyrites moreover covered the 
whole mass in the form of mammellm, and cont-ained, itself, a 
large ])ortion of selenium. 
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Article X. 

A Table of Chemical Equivalenls. 

[With few exceptions, the following numbers are taken from 
Dr. Thomson’s Attempt to establish the First Principles of 
Chemistry by Experiment.”] 


1, acetic: 

• 

• 

50 

saclactic 

- 

104 

(f. 1 w.) 

- 


50 

selenic 

- 

56 

arsenic 

- 

- 

62 

succinic (anhydrous crystals) 

- 

50 

arsenious 

- 

- 

54 

sulphuric 

- 

40 

boracic 

• 

- 

24 

(liquid, sp. gr. 1'4S38, 1 w.) 

49 

(c. 2 w.) - 

- 


42 

sulphurous 

- 

32 

carbonic 

• 


22 

tartaric 

- 

66 

cliloric 

• 


76 

(c. 1 w.) 


75 

perchloric 

- 

- 

92 

titanic 


48 

chloriodic 

- 


196 

tungstic 


150 

cldorocarbonic 

. 


50 

uric 


72 

chlorocyanic 

- 


62 

(c. 2 w.) - 


90 

chromic 

. 


52 

Alum (e. 25 w.) 


487 

citric 

- 


58 

Alumina 


27 

(c. 2 w.) 

- 


76 

sulphate 


67 

columbic 

- 


152 

snbsiilphate (2 acid + 3 liase) 


116 

Hiioboric 



.'12 

Aluminum 


19 

fluoric 

• 


10 

Ammonia 


17 

formic 

- 


;iT 

acetate 


67 

fluosilicic 

♦ 


26 

(c. 7 V.) - 


130 

gallic 

- 


62 

arseniate 


79 

hytlriodic 

- 


125 

bicarbonate (2 w.) 

• 

79 

hytlrocyiinic 

* 


27 

borate 

• 

41 

hyposulplmrous 

- 


24 

(c. 2 w.) 


59 

hyposiilphuric 



36 

carbonate 


;i9 

iotlic 

- 


104 

citrate 


75 

malic 



70 

Wuoboratc 


49 

mangancsous 

• « 


52 

hydriodate - * 


142 

manganesic 

- 


60 

iodate • - 


131 

molybdous 

• 


64 

molybdate 


89 

niolybdic 

* 


72 

muriate - • 


54 

muriatic 

- 


37 

nitrate 


71 

nitric (dry) 

- 


54 

oxalate « 


63 

(liquid sp. gr. 

1’5, 2 w.) 


72 

(c. 2 w.) 


71 

nitrous 

• 


46 

phosphate (c. 2 w.) 


63 

oxalic 

•• 


36 

phosphate - - 


37 

(c. 4 w.) 


m 

72 

sesquicarbonate (1 w.) 


59 

perchloric 

- 


92 

succinate (c. 2 w.) 


85 

phosphoric • 

• 

• 

28 

sulphate 


57 

phosphorous 

• 

• 


20 

(c. 1 w.) 


63 
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sulphite 

. 49 

oxide « 

o 

GO 

t 

tartrate 

. 83 

acetate 

- 130 

Antimony 

. 44 

arseniate (2 w.) 

. ICO 

chloride 

. 80 

carbonate 

- 102 

iodide 

. 108 

citrate 

. 138 

oxide 

- 32 

iodide 

. 196 

dculoxide 

. 56 

nitrate (e. 3 w.) 

. 161 

peroxide 

. 60 

oxalate 

. 116 

siil])liuret 

. (iO 

phosphate (3 w.) 

- 135 

Iiydrosulj)hurct 

- 69 

phosphurct 

- 84 

tartarized (emetic tartar, c. 3 w.) 363 

sulphate 

. 120 

Arsenic .... 

. 38 

sidplmrct 

88 

sulphuret (realgar) 

. 51 

tartrate (5 w.) 

. 191 

sesiiuisulphurct (orpiment) 

- 6‘2 

Borax (c. 8 tv.) 

. 1.52 

Azote ... 

. 11 

Boron ... 

. 8 

chloride 

158? 

(.'admiuiu 

- 5(i 

cariimet (cyanogen) 

- ‘J6 

chloride 

- 92 

iodide 

- 46 

oxide 

- 64 

oxide 

- oo 

acetate (e. 2 tv.) 

. 132 

deutoxiJe 

. 30 

carbonate 

. .86 

Uariuin 

- 70 

iodide 

. ISO 

chloride 

- .106 

nitrate (c. 4 w.) 

. 1,54 

iodide 

. 101 

phosphate (1 w.) 

. 101 

oxide 

- 78 

jthosphuret 

- 68 

peroxide 

- 86 

sulphate (c. 4 w.) 

- MO 

phosjdiurct 

. 82 

sulphuret 

- 72 

sulphuret 

. 86 

Caleium 

- 20 

Barytes 

- 78 

■ chloride 

- 56 

acetate 

- 128 

iodide • - 

- M4 

(c. 3 w.) 

. 155 

oxide (lime) . 

- 28 

arsenialc 

- MO 

phosphuret 

- 32 

arsenite 

. 132 

sulphuret 

- 36 

carbonate 

- 100 

(Jalonicl 

- 236 

chlorate 

- 154 

Carbon . - - 

- 0 

chromate 

. 130 

hisulphuret 

. 38 

citrate 

- 136 

chloride 

. 42 

hydrate (1 w.) 

- 87 

perchloride 

. 120 

iodate 

. 242 

suhehloridc 

- 48 

muriate (c. 1 w.) 

- 124 

hydruret 

- 7 

nitrate (anhydrous crystals) 

- 132 

bihydrnret 

- 8 

oxalate 

- 114 

suhhydrurct 

- 13 

phos])hate 

- 106 

hydrochloride 

. .50 

j)hosphite 

. 98 

oxide 

- 14 

succinate 

- 128 

phosphuret 

- 18 

sulphate 

- 118 

Cerium 

- 50 

sulphite 

. 110 

oxide 

- 58 

tartrate 

- 114 

peroxide 

. 6> 

Bisuiutfi 

- 72 

Chlorine 

- 36 

chloride 

- 108 

oxide 

. 44 
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dcutoxide - - 

. 60 

peroxide 


224 

peroxide 

. fiS 

sulpliuret 


24.8 

Chromium 

- 28 

Hydrogen - • 


1 

oxide - • 

. S6 

arsenietted 


39 

deutoxidc 

- 44 

carburetted - - 


7 

Cobalt 

- 26 

bicarburet 


1.3 

chloride - • 

. 62 

bicarburetted (olefiant gas) 


8 

iodide 

. 150 

8es([uicarburet (napthaline) 


10 

oxide 

- 

selenietted 


41 

peroxide 

- tis 

sulphuretted 


n 

acetate 

. 84 

bisulphurctted 


3.8 

■ arseniate (t w.) 

- 182 

Ilydruret of jihosphorus 


1.8 

carbonate 

- 56 

bihydruret 


14 

nitrate 

- 88 

Iodine 


124 

oxalate 

- 70 

Iridium . - 


30 

pluispliate » • 

. 62 

chloride 


36 

phosphurct 

- .88 

oxide 


38? 

s«l])hate 

. 71 

jicroxide 


46? 

(c. 7 w.) 

. 1:17 

Iron 


28 

Kulpliiiret 

- 42 

chloride » * 


64 

Columbiimi • 

- 144 

perehloride 


82 

Coluinbic acid - « 

- 102 

iodide 


1.52 

Copper - - - 

. 61 

oxide 


36 

chloride - 

. 100 

peroxide 


40 

])ereliloride 

- 186 

carbonate 


02 

iodide - 

- 18S 

sulphate « - 


70 

oxide 

- 72 

(c. 7 w.) 


139 

peroxide 

- 80 

Mil ph met 


44 

iicetato - 

. 130 

jiersulpliuret 


60 

(c. 6 w. com. verdigris) 

. 181 

licad 


101 

binacctate 

. ISO 

chloride 


140 

(c. .‘1 w. distilled verdigris). '101 

oxide 


112 

subaeetate (1 acid I- base) 

. 210 

dcutoxide 


116 

carbonate 

. 102 

peroxide 


120 

C? w. malachite) 

. Hi 

acetate 


162 

nitrate - » 

. 188 

(cr^ w.) 


ISO 

phospliate 

- 136 

suV.-binacctate 


274 

phospluiret 

- 76 

sub-tritacetate 


386 

bisulphatc (c. 10 w.) 

- 2.50 

arseniate 


174 

sulpliuret 

. SO 

benzoate 


2,32 

(■orrosive sublimate 

. 272 

carbonate 


134 

Cyanogen 

- 26 

chlorate 


l.S.S 

Fluorine 

. o 

chromate 


161 

Glucinum 

- 18 

subchromatc 


276 

Olucina 

- 26 

citrate 


170 

Cold 

- 200 

nitrate 


166 

chloride 

- 236 

oxalate 

4 

148 

perehloride 

- 972 

phosph.ate 


140 

iodide 

- .324 

phosphmet 


116 

oxide 

- 208 

sulpliate - " 


I5.> 
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Bulphuret 


120 

benzoate 

156 

tartrate 


178 

carbonate 

58 

Lime 


28 

oxalate 

72 

acetate 


78 

phosphate 

64 

arseniate 


90 

phosphurct 

40 

benzoate 


148 

sulphate 

76 

carbonate 


50 

(c. 5 w.) 

121 

chlorate 


104 

Mercury 

200 

chloride 


64 

chloride 

236 

chromate 


80 

perchloride 

272 

citrate 


86 

iodide 

344 

fliiate 


38 

periodide 

448 

hydrate (Iw.) 


37 

oxide 

208 

muriate (c. 5 w.) 


110 

peroxide 

216 

nitrate 


82 

nitrate 

202 

oxalate 


64 

pernitrate 

270 

phosphate 


56 

sulphate 

248 

succinate 


78 

persulphate 

256 

aulphate 


68 

bipersulphate 

296 

(c. 2 w,) • 


86 

sulphuret 

216 

tartrate 


94 

persulphuret 

232 

Lithium 


10 

Molybdenum 

48 

chloride 


46 

oxide 

56 

iodide 


134 

Nickel . 

29 

oxide « 


18 

chloride 

65 

sulphuret 


26 

iodide 

153 

Ijithia 


18 

oxide 

37 

carbonate 


40 

peroxide 

41 

nitrate 

* 

72 

acetate 

87 

phosphate 


46 

aiseniate 

99 

sulphate 

« 

58 

cuibonate 

. 59 

Magnesium 


12 

nitrate 

91 

chloride 


48 

oxalate 

73 

oxide 


20 

jdiosphate 

. 65 

sulphuret . - - 


28 

phosphuret 

41 

Magttesia ... 


20 

sulphate - 

77 

ammonia-phosphate 


93 

(c. 7 w.) 

140 

carbonate 


42 

sulphuret 

45 

hydrate 


29 

Nitrous oxide 

22 

muriate • 


57 

Nitric oxide 

30 

nitrate 


74 

Oxygen 

8 

phosphate - 


48 

Palladium 

56 

sulphate 

m 

60 

oxide 

64 

(c. 7 w.) 

• 

123 

Phosphorus 

12 

Manganese - • 


28 

chloride 

48 

cliloride ... 


63 

perchloride 

84 

oxide 


36 

carburet 

IS 

deutoxide 


40 

sulphuret 

28 

peroxide 


44 

Platina 

96 

acetate 

• 

86 

chloride 

132 
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perchloritle 

168 

atseniate • 

- 

. 180 

oxide 

104 

carbonate • 


. 140 

peroxide 

IP2 

clilorate - . 

- 

- 194 

sulpliuret 

112 

chromate 

- 

- 170 

persulphurct 

128 

molybdate 


- 190 

Potassium 

40 

nitrate 

- 

- 172 

chloride » 

76 

oxalate 

- 

- 154 

iodide 

164 

phosphate 

- 

- M6 

oxide 

48 

phospliuret 

- 

- 122 

peroxide 

61 

sulphate 

- 

. 158 

phospliuret 

52 

sulpliuret 

- 

- 126 

sulpliuret • 

56 

Sodium 

- 

. 24 

Potash 

4H 

chloride 

- 

- 60 

acetate 

98 

iodide 


. 148 

arseniatc 

no 

oxide 

- 

. 32 

binarseniate (c. 1 w.) 

181 

peroxide 

- 

. 86 

benzoate 

ICS 

phospliuret 


- 36 

carbonate 

70 

sulpliuret 


- 40 

bicarbonate (c. 1 w.) 

101 

Sotla 


- 32 

chlorate 

124 

acetate 

- 

- 82 

chromate 

100 

(c. 6 w.) 

- 

- 186 

bichroiuate 

152 

arseniatc - • •« 


- 94 

citrate 

106 

binarseniate (c. 5 w.) 

• 

- 201 

hydrate (1 w.) 

57 

benzoate 

- 

- 152 

iodatc 

212 

carbonate 

- 

- 54 

molybdate 

120 

(c. 10 w.) - 

- 

. 144 

nitrate 

102 

bicarbonate 

- 

- 76 

oxalate 

84 

scsquicarbonatc (c. 2 w.) 

- 84 

binoxalate 

120 

chlorate 

- 

. 108 

(juadroxalate 

192 

cliromate 

- 

. 84 

pho.s])hate 

76 

citrate 

- 

- 90 

succinate 

98 

hydrate (1 w.) 

- 

- 11 

sulphate 

SH 

molybdate 

- 

. 104 

bisulphate (c. 2 w.) 

146 

nitrate 

- 

- 86 

tartrate 

114 

oxalate 

- 

- 63 

bitartrate (c. 1 w.) • 

189 

phosphate 

- 

- 60 

lUiodium 

44 

(c. 12 w.) - 

- 

- 168 

oxide 

52 

succinate 

- 

- 82 

peroxide 

GO 

suljihate 

- 

- 72 

Selenium 

40 

(c. 10 w.) 


- 162 

Silica 

16 

tartrate 

- 

- 98 

Silicium 

8 

tartrate and potash 

- 

- 210 

Silver 

110 

Strontium 

- 

. 44 

chloride - 

146 

chloride 

- 

- 80 

iodide 

2.‘U 

oxide 

- 

- 52 

oxide 

118 

phospliuret 


• 56 

suboxide 

178 

sulpliuret 

" 

- 60 

acetate 

168 

Strontian 

- 

. 52 

arsenite 

172 

acetate 

- 

• 103 
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carbonate 

• 

74 

sulphuret 

- 74 

chlorate 

- 

12S 

pcrsulphuret 

. 90 

chromate 

• 

104 

Titanium 

- 32 

citrate 

- 

no 

oxide 

- 40 

hydrate (1 w.) 

61 

Titanic acid 

- 48 

muriate (c. 

8 w.) 

161 

Tungsten 

- 126 

nitrate 

. 

106 

oxide 

- 142 

oxalate 


88 

Tungstic acid 

- 150 

binoxalate 

. 

124 

Uranium 

- 208 

phosphate 

- 

80 

oxide 

- 216 

sulphate 

- 

92 

peroxide 

- 224 

tartrate 

. 

118 

Water 

- 9 

tungstate 

• a 

172 

yttriiun 

- 34 

Sulphur 

- 

16 

Yttria 

.. 42 

bicarburct 


38 

Zinc 

- 34 

chloride 

- 

52 

chloride 

- 70 

iodide 

- 

140 

oxide 

- 42 

pho.spliuret 

- 

28 

.acetate 

- 92 

Sulphuretted hydrogen 

17 

carbonate 

. 64 

Bisulphuretted hydrogen 

.3.3 

chlorate 

- 118 

Telluriutn 


.32 

nitrate 

. 96 

chloride 

- 

68. 

oxalate 

. 78 

oxide 

- 

40 

phosjdiate 

- 70 

Tin 

- 

58 

pliospliuret 

- 46 

chloride 

- 

94 

succinate. 

- 92 

perchloride 

- 

130 

sidplmte 

- 82 

oxide 

- 

66 

(c. 7 w.) 

- 145 

peroxide 

- 

74 

Zirconium 

- 40 

phosphuret 

- 

70 

Zirconia 

- 48 


Article XL 

Me/narks upon Dr. Chrislhon's Memoir^ “ On the Detection of 
minute QuanlilieH oJ'Anenic in mixed Fluids.” By 11. Phillips, 
FRS. L. and E. &c. 

In the seventh volume of the Annuls, New Series, I published 
a paper on the subject of arsenic, one object of which was to 
render the methods usually resorted to more easy of application, 
and anolher that of pointing out a method of destroying the 
colour of fluids suspected to contain it, by means of animal char¬ 
coal. 

The Edinburgh Medical and Surgical Journal (July, 1824), 
contains a communication on the detection of minute quantities 
ofarsenic, by Dr. Christison, Professorof Medical Jurisprudence. 
The author of this paper, after mentioning Orfila’s method of 
decolorizing suspected fluids by the action of chlorine, observes, 
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“ Mr. Phillips, on the other hand, proposes to boil the suspected 
fluid with animal charcoal; and says, he has found that port wine, 
gravy soup, infusion of onions, or the liquor arseniralis, may be 
rendered in that way sufficiently colourless for the application of 
the most delicate tests.” The author then continues, “ these 
processes do not seem to have been yet subjected to experiment 
by other chemists. I. can conceive no other reason, at least, 
why the former in particular has been so long under the public 
eye without notice or criticism; for no one can have made fair 
trial of them, without being convinced that their application is 
confined by such narrow limits, and tliat, within those limits, they 
are liable to so many fallacies, as must render them almost 
entirely useless in medico-legal researches.” With Dr. Christi- 
son’s criticism upon Orhla’s process 1 shall not interfere; but I 
will freely inquire, whether his remarks upon the method 
wiiich I propose are eiilitlod to the fairness to v.hich their 
author lays claim ; and it may be useful in this investigation to 
examine how far l)r. Chrisiisoii is correct upon points on which 
he can have but little apology for error: this may serve as a 
guide to determine the value of his experiments, and of the infer¬ 
ences deduced 1‘rom them. 

After stating that the best substance for reducing arsenic* on 
the small scale is the black flux, he adds in a note, “almost all 
authors on chemistry and medical jurisprudence recommend, as 
an alternative, a mixture of charcoal powder and potass.” On 
this subject, I have referred to the following well known authori¬ 
ties, vi/. Black, Henry, Murray, Paris and Fonblanquc, Prande, 
and Ure; and they mention no other substance than black flux for 
the purj) 0 ,so of reduction. Duncan and Aikens advise the use of 
charcoal, or carbonaceous matter; Jleck recommends black flux 
made of carbonate of j)otash and charcoal, and the same mixture 
is advised by Mr. A. T. Thomson ; while hhnith and Orfila, as 
far as 1 have examined, are the only persons who employ a mix¬ 
ture of charcoal and ])otash. 

In the note IVom which this passage is quoted, there is another 
assertion which appears to me to be very incorrect; it is that 
“ the charcoal of the black flux is not necessary in the process; 
and subcarbonate of potass might therefore answer as well, but 
it is seldom so dry.” Now if this were fact, it w'ould be an 
important addition to our knowledge, for it would save the intro¬ 
duction of charcoal into the tube, and prevent it from being 
mistaken for sublimed arsenic. 1 did indeed And that when 
arsenious acid was heated with carbonate of potash, some 
metallic arsenic sublimed; and this arose from the conversion of 
part of the arsenious acid into arsenic acid, one portion of the 
arsenic taking oxygen, from the other. That this is the true 

* I take this opportunity of stating th.at I find niy method of using an uncoated tub* 
and a spirit lamp in the process of reduction is not original; for I have since observed 
that Mr. Brandc recommends the same plan in his Manual. 
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explanation of what happened is rendered probable by an expe¬ 
riment of Dr. Wollaston’s, as related by Dr. Thomson, in which 
he found that arsenious acid when heated with lime was converted 
into arsenic and arseniate of lime. This method, therefore, can¬ 
not be adopted with propriety, for as extremely minute portions 
of arsenious acid are usually operated upon, a very considerable 
proportion of it must remain in combination with the potash in 
the state of arsenic acid, and which would render the experi¬ 
ment of sublimation more decisive by increasing the quantity of 
sublimed metal, if charcoal were present to decompose the 
arsenic acid, or to prevent its formation; added to this, unless the 
heat be greater than required when charcoal is used, there also 
remains a large quantity of arsenious acid in combination with 
the potash ; but after the long application of a strong red heat, 
and when the quantity of carbonate of potash used was five times 
greater tiiu,»i that of the white arsenic, arseniate of potash only 
appeared to remain in the crucible. 

Having now shown that Dr. Christ! son’s opinions onthe methods 
of reducing arsenious acid are inaccurate, and that his state¬ 
ments of the advice of authors on that subject are incorrect, I 
shall proceed to notice his animadversions upon my proposal for 
using animal charcoal. The author twice asserts that 1 propose 
to boil the suspected fluid with animal charcoal. If Dr. Chris- 
tison had not actually quoted the passage in which I describe 
the process in question, I should conclude that he had never read 
it, but had acquired an imperfect knowledge of it from hearsay, 
lie does, however, quote it, and no mention .whatever is made 
ofthe suspected fluid; niy words are, I mixed some 
of it with auimul charcoal.” The fact is, that I merely agitaie 
the mixture, as I presently again more particulaily mention, and 
without healing it at all. Having shown what Dr. Chrislison 
has added to the process, I shall now notice what he has 
omitted. It is well known that animal charcoal contains 
muriatic salts; in order to a|)ply the silver test, I direct that 
it should be washed. This necessary part of the operation must 
have been totally neglected by Dr. Christison: alluding to a 
solution which he had decolorized, I presume by boiling with 
animal charcoal, he says, “ Lime water has no effect, the cop¬ 
per test produces an exceedingly scanty azure blue, and the 
silver test an abundant cream white precipitate.” Now this 
abundant precipitate was evidently chloride of silver formed 
from the salt contained in the animal charcoal. 

Thus then has Dr. Christison committed two errors, either of 
which would have been fatal to the experiment, and then assures 
his readers that “it was hardly necessary to search for the cause 
of the failure of Mr. Phillips’s process; ” and this is what the 
author considers “ a fair trial.” It is, perhaps, oroper to inform 
Dr. Christison that I was acquainted with Mr. Thomson’s expe¬ 
riments on the separation of arsenious acid from solution by 
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means of charcoal, and I have guarded against it to a great 
extent by subjecting the solution to its action for a very short 
time, and without the application of heat. I was also aware 
that some fluids are incapable of being decolorized ; and I stated 
the fact in my paper, without indeed naming them, from motives 
which may .1 think I’c understood. 

I shall now state a few experiments which are, I think, conclu¬ 
sive as to the ])Ower of animal charcoal. 1 di.ssolved one grain 
of arsenious acid in 500 grains of port wine ; to the solution 
w’hen cold, I added 100 grains of washed animal charcoal, and 
agitated the mixture for about two minutes, and then filtered it. 
The solution was nearly colourless ; I diluted a portion of it with 
w'ater, and on the addition of a solution of sulj)huretted hydrogen, 
the characteristic yellow colour appeared, although the arsenions 
acid formed only solution. The copper test also 

readily indicated its ])resence when of the same strength, and 
the silver test readily detected the arsenic when so far diluted as 
to form only of the solution. 

I have already admitted that there are cases in which animal 
charcoal is powerless; but unless we are to attempt nothing 
because all cannot be performed, 1 retain my opinion that it may 
be useful, and as it decolorizes so doe[) a coloured fluid as port 
wine with facility, little doid)t can, I think, be entertained of its 
efficacy upon the less usually intense colour of the fluid contents 
of the stomach. 

There are some other parts of Dr. Christison’s paper which 
would rerpiire notice if 1 Avere entering upon a general discussion 
as to the best tests to be employed; and 1 can by no means 
ag.ee with him that the copper and silver tests “are the two 
most inaccurate and most fallacious of the common reagents ; ” 
on the contrary, I think, they may be used in many cases with 
great advantage, especially with the precautions and modifica¬ 
tions which have been recommended by various chemists. 

In concluding these observations, I readily acquit Dr. Chri.s- 
tisoii of intentional misrepresentation, but I trust he will repeat 
the experiments, and candidly stati; the results, so as to com¬ 
pensate for the carelessness of which I have just cause to 
complain. 


Article XII. 

Suggoilions for an improved Conn!ruction in the Air-pump. 

I5y Mr. Joseph Ilerries, Joiner. (With a Plate.) 

(To the Editors of the Annah (>f Phi/osoplti/.) 
GENTLEiXIBN, ’ Edinburgh, July] 5, IH'25, 

My attention having been called to the construction of the 
Air-pump, during the valuable lectures delivered in the schools 
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of arts in this city, of which I am a student, some alterations 
have occurred to me as likely to render the instrument more 
perfect, and as these have been aj)proved of by some persons 
of science to whom I communicated them, and wlio have 
informed me that they believe them to be new, I lake the liberty 
of sending the annexed description and drawing for the purpose 
of laying them before the public, through the medium of the 
Antmh, I am, Sir, your obedient servant, 

Josnnii lIiiURiEs. 


Descriplion of Plate XXXVII, .see fig. 1. 

A A is the barrel of the ])ump ; B li two thick metallic plates 
screwed to the flanges C 0 C 0 ; 1) is a pi])c leading from the 
receiver, and communicating with each end of the barrel, 
through a small hole bored in the plates B B; E is a solid piston 
working through the stuffing box F; G is a rod working air¬ 
tight through the piston in a collar of leathers. On each end 
ol this rod there is a cojiical valve II and IF, ground into the 
openings of the pipe I), having a small degree of play, so that 
both valves cannot be shut at once. These valve.s are guided 
])y a continuation of the rod working in the openings of the 
plates B B, in the side of which there is a small groove for the 
admission of air, shown by the dotted lines. I and F are coni¬ 
cal valves opening outwards, and vvorkiug in a socket in the 
screw nuts KK, F being supported by a spiral spring; from 
these valves there are openings which communicate witli the 
pipe L. 

Suppose now that the piston is at the bottom of tlie barnel, 
and the three valves I F and IF shut. If the piston is drawn 
upwards, the friction of the leathers on the rod G will carry it 
along with it, and shut the valve H; IF will then be opened, 
and allow the air from the receiver to rush down the pipe D, 
and fill up the vacuum formed below the piston, while the air 
above the j)iston will bo forced out at the valve I, which will 
shut with its own weight. On moving the piston downward 
the valve IF will instantly shut, and II be opened; the air from 
the receiver will rash in above tlic piston, and the included air 
below it will he forced out at the valve F, and escape through 
the tube L, (where it may be advantageously employed for 
condensation,) the spring will then shut the valve. Thus by 
working the pumj) a continued stream of air will be thrown out 
from the receiver, until the exhaustion is completed. 

It is obvious, however, that as the whole pressure of the 
atmosphere is sustained by the valves I and F, the air. con¬ 
tained in the barrel will not efiect its escape until, by compres¬ 
sion with the piston, its density is superior to the external air, 
and should a small stratum of this air remain in the barrel 
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imexcludcd, its immediate access to the receiver must retard 
the exhaustion, and ultimately set a limit to the power of the 
pump. 

To remedy this inconvenience, and render the machine still 
more perfect, I have added another barrel, tioure 2, (having 
tlie same letters of reference in the description) which is joined 
together by a connecting tube ]\T. On these j)ii)es there are 
tliree stoi)-cocks placed as shown in the drawing. The pipes 
D J) are connected together and enter tlie receiver as one. L 
and ii are also connected for condein;atiun. 

When this double pump is worked the stop-cocks N and O 
are opened, and P is shut. The pumj)s may be wrought in in 
the usual way by a rack and pinion, the one piston being made 
to ascend while the other is descending. In this condition the 
pumps will exhaust each individually with a double stroke, so 
that two continued united streams of air will be thrown out. 

Wlien the exhaustion has proceeded in this way as far as 
may be judged necessary, say until .'.''ths of the included air is 
thrown out, and a still more perfect vaenuin be required, open 
tlie st''p-cock P and shut the cocks N and C), and continue 
working the pumps. 

The communication between the external air and fioure 1, 
being cut olf by the cock (), and })ctwecn the receiver and 
lig. 2, by the cock N; and a communication being opened 
b(!tween these j)ipcs, it will be easily seen by a slight exami¬ 
nation of the plates, that the elFect of tig. 2 must be to exhaust 
tlie air out of that part of the pi[)cs D and L, situated below 
the stop-cocks N and (3. Consequently the pressure of the 
external air will ho entirely removed from the valves 1 and I', 
and allow the air in the barrel of fig. 1 to esc.ape freely; for as 
the one piston is ascending and forcing out air, the other is 
doscondiug and forming a vacuum ready to receive it. 

By this contrivance the receiver may be almost completely 
emptied of its contents. It is not, however, supposed that for 
common purposes, in an accurately constructed ])unip, this 
connected barrel will he necessary, and on this supposition 
(where a condensing apparatus is not required), 1 would recom¬ 
mend (hat the piston rod be formed of an open tube (st e fig. 2), 
baving a conical valve at the bottom, so that when the piston is 
forced downwards, the included air will escape through the 
valve, which, if wrought with oil, will sufliciently prevent its 
escape; and, of course, the pipe L. with the valve V will not be 
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Article XIII. 

On the Analifsis of Atmospheric Air hif Hydrogen. 

By John Dalton, Esq. FRS. ilcc. 

(To Richard Phillips, Esq.) 

RESPECTED FRIEND, Manchester, Sept. 17, 182.5. 

According to my promise I transmit the results of some 
late experiments on the analysis of atmospheric air by hydrogen. 
My chief object was to find under what circumstances the 
union of the oxygen and hydrogen, by the electric spark, is 
complete, that is, so that one or both of the gases are entirely 
consumed ; and in what cases either no union takes place or a 
partial one, leaving portions of both gases still in mixture in the 
residue. 

From a memoir of M. M. Humboldt and Gay-Lussac (Ann. 
de Chimie, 53, 1805,) we learn that one volume of hydrogen, 
mixed with two or nine volumes of oxygen, gives the same loss 
by electricity, namely, 1*4(); but if mixed with O’o oxygen, the 
loss is only *68; and this loss diminishes rapidly till the oxygen 
becomes 16, when there is no loss at all. They found that if the 
surplus gas was azote or carbonic acid, the loss was not much 
difterent; but they do not seem to have , ascertained this with 
precision. 

It is right to observe that the hydrogen I "used was obtained 
in the usual way from zinc and dilute sulphuric acid, and was 
received in bottles filled with as pure rain water as I could 
procure; the bottles were filled with the gas, and not more than 
one-third of the gas of each bottle was used; the hydrogen 
was free from atmospheric air, except what was expelled from 
the water by the hydrogen bubbling into the bottle : this quan¬ 
tity of atmospheric air, however, must be something; yet, on 
firing 10 measures of hydrogen with oxygen, the diminution is 
usually 14*6 to 15. 

The mixtures of gases fired at once were commonly about 
150 measures, each measure being the volume of one grain of 
water. The eudiometer has six inches in length, correspondent 
to 150 measures; and all the experiments were made over 
water. 

The atmospheric air I mostly used was procured in the 
country, and was found by frequent trials to contain almost 
exactly 21 per cent, of oxygen. This is not the case at all 
times. I once found the oxygen as high as 21*15 per cent, 
from an average of many experiments; it was on the 8th of 
January last, when the b'arometer was 30 9, wind N.E. and very 
moderate, after three days of calm and gentle frost. But the 
general state of the atmosphere yields only 20*7 or 20*8 per 
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cent, of oxygen. All the results below must be considered a» 
averages of four or live experiments. 

Tabular Arrangement of the Erperimenis. 
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N. I?, Those experiments nuirked h denote that h}'drotTen remained in tiie resichie 
after detonation; those marked n denote oxj-<'en; and that marked ti denotes that 
iieither of tlic two Wiis found. 


On this table it may be remarked ; 1. The ra]>id transition 
from no detonation to a perfect one, when the oxygen is near 
a minimutn; 2. The slow transition at the bottom of the table 
when the hydrogen is near the rnininmin; and o. That there is 
no imperfect combustion about the middle of the table ; either 
the oxygen or the hydrogen, or both, are always entirely gone. 
But there is one anomaly that calls for explanation,—the neu¬ 
tralizing proportions of oxygen and hydrogen appear to be 
J to 2-1, when it is well known that they are nearly, if not 
exactly, as 1 to 2. 1’his is occasioned, no doubt, by the impu¬ 
rity produced in the hydrogen; first, in the reception ot it in 
bottles with water chmged with atmospheric air and, secondly, 
in the subsef|nent jiassing of it two or three times through 
water in the process for detonation. That this is the true reason 
is confirmed by the loss being only 3, and not 3*1 in that case ; 
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and by the subsequent proof that more azote exists in the 
residue than ought to do, on the supposition the hygrogen was 
quite ])urc. 

Such persons as arc not familiar with this kind of experi¬ 
ment, and wish to rc])eat any of them, will do well to remem¬ 
ber that whenever oxygen and hydrogen are mixed in nearltj (he 
f)ro/)<)iti(ins, the mixture should stand some time 
(live minutes,) in order to allow of the perl'ect diffusion of the 
gases, hehire the spark is given. 

I remain, yonrs truly, .foiiN Dalton. 


Article XIV. 


yVxALYSLS oi' Books. 


Juio'iial of' (he Aeadeinii of Naloral Sciences of Philadelnhia. 

Vol. i.v. Part 2. 

'fnis volume contains 22 ])apers on various subjects of 
Tsatural History, and is illustrated with .eight, plates, two of 
which (tab. 20 and 21) engraved by Tilr. A. .t.awson, of Phila¬ 
delphia, from drawings by l.cscreur and B'lr. A. .Rider, are the 
most beantifnlly executed plates of natural history subject w'hicli 
we have seen from any American art, not even excepting the cele¬ 
brated p]at(;s of the \Vaj>pi(^ and Marmot, by the same artist. 
Ihese plates are h;ut to the society by Mr. Orel. 

There are three [>apers relative to Mammalia. 

1. An Account of a New ISpccies of the Genus Arvicola. By 
George Ord, p. 30d. 

Arvicola raparias. Snout thick, blunt; eyes small; ears 
middle-sized ; tail ]e.s.s than half the length of the body. This 
species is fond of the seeds of wild rice and oats, zizania 
afjnalica. 

2. A new' Genus of iVlamnmlia proposed, and a Description of 
the Species upon which it is founded. ]>y T. Say and G.Ord, 
p. 340. 


Genus Nectoma 


8 . 12 . 

character, tecLh , cutting - grinders 


. a 

iTTii* 


with deep radicles ; tail hairy ; toes 4-5. 

Tills genus is allied to Arvicola, and, indeed, Dr. Harlan has 
placed the sjiscies in that genus. 

N. fforidana. Snout elongated; eyes and ears very large; 
tail longer than the body. 1. 21 ; length from snout to vent 
7 a inches; tail G.| inches. 

This animal was first described by Mr. Ord in the Bulletin of 
the Philamaton {Society as Mas Floridanus, 
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B. Description of a new Species of Mammalia wliereou a 
(lenus is proj)OScd to be fouiuled. Dy T. Say ajid tr. Ord, p. 


OO- 


N. G. Signiodon. 'feetli eight above, eight bidow, mittiiig two 
in each jaw; grinders six in each jaw, nearly ecjual with radicles, 
and with very deep alternate folds towards the sinmnit; tail 
liairy ; feet simple ; toes o-o, tilth front toes very small, clawed. 

d'his genus is allied to and indeed j)r. Harlan has 

placeil the species in that genus. 

.S'. Iti.sjiidiitn. Head thich; snout elongated; eyes rather 
large; ears large, round; tail nearly as long-as the body; liairs 
of the upper part of the body long, coarse ; length of body six 
inches ; tail four inches. In the young species the black pne- 
dominates, and in the adult'the yellow, blast Klorida. 

All the four jiapm's on Oniillio/ogi/, are by the late Ih-iuce 
Charles llonaparte, certainly the best American ornithologist, 
whose recent death we have to lament. 

The tirst is ()l>servatlons on the Nome.nclature of Wilson’s 
Ornithology. This is the continuation of a series of jiajicrs in 
wliich the author corrects the synonima (pioied,and addsmune- 
rous others, and corrects the systematic arrau'iement of the 
bi.autibd work of Wilson which he commenced {a)mpleting. 

The others arc J)escripfions of Id new Species of South 
American Birds, p. d.'30, 370, and V)H7, 

1. I'ringilla eranl/iorea. Dusky; rumj) yellow; primaries 
edged with green; tail tipped with white; length 4 cinches; 
bill like .l’\ ftcrinns. Rio .laneiro. The bird was tame, and sang 
like a canary, and, like other Antarctic birds, sang most in the 
winter. 


2. Monassa fusca. Imiscous brown; slinl't of the feathers 
yellow; primaries and tail feathers not spotted ; throat sjmtted 
with wliite ; chest with a black band. Tamatia brun. Vailtant 
11. N. des llarhns, t. 43. 4'ail with twelve leathers. 

3. I*lci(s ruhricoUis, (hne/in, Var. 

4. Dcndrocalaplcs Angtislurushis, VieiH. I’ulvous brown, 
beneath white. All the feathers (except those of the throat) 
edged with black; beak elongated, slightly arched, compre>ssed; 
length 7.1 inches. 

b. I') ingi/ta faviola, Lin. 

n. Tanagra,fava, Gineliu. Sericeous yellow ; knees, throat, 
chest, middle of the abdomen, wings, and tail, yellow; primaries 
and tail edged with greenish blue ; length o', inches. Lindo 
bcllo, lyAtnra. Tanagra cholrojjtera I Vcillot. T. cnyaiui, 
or fent.! DesniaresL 

7. iMuscieaiut violenia, n. s. Tail six inches long, deeply 
forked ; body grey, beneath white; head black ; feather of the 
vertex go den yellow at the base. Tyranus Violenta, Vicillot. 

8. Muscicapa tteni opiera, n. s. Grey wings and tail; black 

X 3 



308 Analyses of liooh, [Oct. 

throat, abdomen ; a broad band on the wings and apex of the 
tail white. Tvriinus ciuerens, ViciUot, 

0 . Aluscicapn pttllalu, n. s. (bey wings, and forked tail black, 
edge ol’ the outer feather white. This bird is a Platyrhyn- 
cos of Di'HiiKireKt. 

Kh L'tipritinilpisseniitonjitaim, (imei'ui. Plack, and minutely 
speckled with red and white ; lirst four ))rimaries spotless, with 
mi oblique red central band ; neck with a white crescent beneath. 

11. Jialliis itigricaits^ ViciU. (Ireenish brown ; back and wings 
olive brown ; rump and tail black. Ypacaha obscuro, Azarn. 

12 . Gai nilns ullmiuariima, lllue, beneath whitish grey ; tail 
ecpiul; length 111 inches. 

Kb Iclei Ks (('assicus) melanictenis. Black crested ; rump and 
primarie.s, back and tail yellow ; middle ‘tail feathers entirely, 
the outer black on the exterior side ; length 11^ inches. 

There are two pajiers on Ichthiology. 

1. Description of Imur IVew Species of the Linnaean Genus 
BUnnnm, and a New Krocefus. By W. W. Wood, p. 278. 

lllcnnins Head with a three-rayed heard over each 

eye ; body \vith several pans of browmish spots on the sides, 
above which are confluent marks on the back, extending a little 
way upon the dorsal lin ; dorsal fin with an irregular blackish 
spot in front, 1). 27, P. Ill, V. 2, A. 11, G. 14'^ imperfect rays; 
lenutli 2'^ inclu's, depth -t inch, (jharlestoh Harbour. 

Iifci}niu< pufuiulii.s. Head with a hifurcatcrlcirrhus over each 
eye ; dorsal hn with an irregular blackish s])ot between the lirst 
and tliinl lays ; body thickly covered with small flackish spots, 
which are coidlm nt on the sides ; <’audal fin, with live obscure 
hrownisli spots, D. 27, P. N, II, A. 18, C. 1 14 imperfect rays; 
length three inches ; depth 1 inch. Charleston Harbour. 

l*/ic/is novem/inealiis. Body with nine whitish longitudinal 
bands; dorsal hn with an irregular longitudinal band ; dor-sal 
fin with an irregular blackish spot between the first and second 
rays, remainder id' the hn clouded with,dusky brown. D. 110, 

C. 12 ;:, N. 20 , V. 2, P. 13; length 3^-; depth I inch. Charles¬ 
ton Harbour. 

Ptto/is quadrifoM iatiis, n. f. 17, /I 1. Dorsal hn not joining 
the tail: body witli four distinct brownish bands, and an inter¬ 
rupted obscure broad band on the neck ; belly with four yel¬ 
lowish spots over the anal hn, ventral hn, fasciateU with brown. 

D. 27, C. 0 , A. lo, 11, y. 2. Length two and a half, deptli 
six-eighths of an incli. 

E'.ocr’.K'^ (ipperidint/afHs, t. 17; /’. 2. Lower jaw with a long 
trifuriated lieaid, t!ie middle branch largest, extending about 
t\vo -1 birds the len 2 :th of the body, the lateral branches very 
short. P. 13, D. 14, C. 18, U), V’. ti, A. 7. Length live and a 
quarter inches. 

In f]rj,et<doyy there are six papers, by IMr. 8ay and Dr. 



1825.] Journal of the Academy of Natural Sciences, &;c. 309 

Harlan, the latter gentleman appears to pay particular attention 
to tiiis class of -animals, and has given some interesting remarks 
on their internal organization, which will be inserted amongst 
the Zoolosjical Notices in our next number. 

1. On the Fresh and Land Tortoises of the I'nited 

States. By Thomas Say, p. 203. 

In this paper Mr. Say enumerates 15 species, one of which is 
new; and he has named, but not cli-aracterizod two now genera, 
one for the Box Tortoise, under the name t)f Cislii/a, but this 
has been long established in tlic works of IVIerrem (which the 
American naturalists do not appear to know) under tlie name of 
Terrapena, and the other Cliclonura, I'or the Testudo Serpentina 
of Shan\ 

To the description of the species he has added some inter¬ 
esting remarks, relative to the liabits of the animals, and tire use 
made of them by the Ameihians. 

Tin; new s[)e(des is Lini/s biguttata, Say. Shell oblong, oval, 
slightly contracted in the middle of each side, anterior murgioal 
scuta, very narrow, linear, occiput with two very large fulvous 
spots; upj)er jaw naked; lower acute; tail rather long, simple. 
Length 4, breadth o inches. 

2. Description of I'hrec New' Species of Coluber, inhabiting 
the United States. ByT. Say, p. 237. 

Coluber ccuKcnus. Above brownish or blackish, beneath briL,ht 
rod, tail short, with an abrupt solid conic tip. Pensylvania. 
Plates 124—134, scales 24—-38. Length 10 inches, tail I 4 - 
inch. \bir. a dark slate colour above. 

C. rigidus. Dark fuscous or blackish ; beneath the yellow, 
with two black lines. Southern States. Plates 111, scales 51. 
Length 20, tail 4 inches. 

C. septe/nvitlatus. Brownish, with three blackish lines, be¬ 
neath yellow, w’ith four blackish lines. Pensylvania. Plates 
142, 143, scales 70—73. Length 10, tail 2 ^ inches. 

The rest of the papers are by Dr. H-arlan, the first of which is 
a “ Notice of the Plesiosaurus, and other l^.ssil Relicpiia, from 
the State of New Jersey, p. 232, where the author points out a 
new species of this interesting genns, and the three remainder 
are descriptions of the following new species of reptiles, two of 
which belong to a new genus, under the name of Ct/clura, which 
was noticed in the last number, where it should have been 
placed directly after Uromastrix. 

Cifclura carinota, n. s, t. 15. (Jrown of the teeth dentated, 
infra orbitar ridge with a row of horny scales; dorsal crest; 
warty between the scapula and over the sternum ; scales of the 
body uniform, square, smalj, slightly imbricate, unarmed; scales 
of the legs and feet ending in minute spines ; tail above keeled, 
middle slightly compressed, spiny bands ending four inches 
from the end of the tail. 
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' Cyclura teres, t. IG. Tneth small, uniform and pointed ; dorsal 
crest wanting; only over the sacrum ; scales of the sides, thighs 
and legs; bristled with minute spines; tail cylindrical, tapering, 
spiny rays, s(!paraled by two rows of depressed scales, without 
s]jines al)ove. Spines on the rings nearly equal, extending to the 
end of the tail. 

Tiu: Ldcerla acanlhnia of S,huw is another species of this 
genus, and called Cyclura Shawii, by Mr, (hru/. The genus is 
neai ly allied to I roniastrix of iMcnvm. 

Afj^ama vultuosa, i. 11). Body grey ; neck with a longitudinal 
pleat; tail round, long, scales rhomboidal, keeled, front of the 
back and hind part of the head slightly crested. Length 10 
inches. This species belongs to the sub-genus Cn/olis. 

Agnina corniita, t. 20. llody depressed, ovate, rough, above 
hrown, variegated, beneath whitish ; liead above (piadrangular; 
tail half us baig- us 1 !k; body. Arkansas. Length four indies. 
This species is allied to Agama orbicularis, and belongs to the 
suh-gei ms 7 ajjfiyiti . 

Sept. sri/ijn’ii/a, n. s, t. IS, f. 2. Body whitish, >viih lliree 
dark puuctulat.ed luu's on eacdi side, extmidirig from tlie neck to 
the middle ot the tail; head with 12 irregular unequal scah.s ; 
toes two, unequal. Length four indies. This species forms the 
second specie s of lh(! gcnnis Hipes. 

iSviin ufi Oico/or, u. ts, t. 18, f. 1. Above fuscous, Ixmealh sil¬ 
very white, with two longitudinal wdiite lines on each side ; tail 
round ; toes T). Length inches. 

'I’iierc is only one jiaper relative to Amphibi’a, consisting of a 
Description of a IVcw Species of iSalamander. By VV. W. 
VTood, p. o()(j. 

Safantaiidra punclalissinta, n. s. Crevish, entirely covered 
with numerous black dots, extremities long and slender; tail a 
little longer than the body. J.ength 3-e iuclies. 

Tins volume contains Two Papers on Mollnsca, one a very 
interesting paper, on the Ploat Jarlhina, of which we will givt; 
an extract among the Notices, and the other, a Description of a 
Aievv »Species of Modiola. By Thomas Say, ]i. IJO'S. 

jModiula opifex, n. t. 19, f. 2. Oval, reddish brown, anterior 
hinge margin, ilattened, cordate; inside rather irridescent. 
Minorca, breadth one a half, length one-fifth of an inch. This 
species is allied to ili. Discurs by its shape. It lives in a cavity 
foj'mcd of fine agglutinated sand attached to shells. 

In Rad/ala, Mr. Say has given an exceeding interesting 
paper, on 'I’wo (ienera and several Species of Crioidca, p. 289, 
in which he forms a New Family. 

iV. G. Ca UYocRiN n i'.s, Hay. (lolumncylindrical, perforated 
by a tubular alimentary canal, pelvis formed of four ])latos, 
costals six, siq)porting the scapula, from which the arms pro¬ 
ceed. 'lliis genus should be placed laetween tlio genera of 
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Cyatliocrinites, and Actinocrinites ; it contains two apocios ^ivon 
to Mr. Say, by Dr. IJigsby, who has lately brought one specimen 
of them to this country. 

1. C. ornatiis. Costals, four pentagonal and two hexagonal. 
2. loriratus. Coslal, five pentagonal and one hexagonal, 

Mr. Say projiosed a New f’aiuily should be formed for the 
Kentiich/ Arterial fossil of Parkinson, whicli he designates 
thus : 


h'arn. Bla stoi n r a . ('olumu compos('d of numerous articu¬ 

lating segments, supporting at its summit a number of plates 
connected, so as to form acalyciform body, containing the vicera. 
Arms none. Branchia arranged in Ambulacra^, 'I'his family 
aj)pears to be a link between Crioidea and Eehiitidcc. It only 
contains one genus, established by JMr Say, in Silimaii’s 
Journal, called, 

1. i^RNTini.M iTR. Column cylindrical, perforated with irre¬ 
gular side arms, articulating surfaces radiated. Pelvis of three 
unecpial s])ecies, two pentagonal, and one ([uadragonal. Scapului 
large, very deeply necked for the reception of the tips of the 
radiating ambulacra, ol)li(p»ely trimcated at the extremities, 
each side for the reception of one side of a subrhomboidal 
plates, or intcrsca})ular ; Ambulacrai f>. Badiating from the 
smmnils, and ending at tlu; tij) of tlic necks of the scapula, each 
with a longitudinal, indented, line and numerous transverse striae 
whicli end in a marginal series of pores, for tin; transmission of 
respiratory tubes (1) summits w ith live rounded opening (ovaries) 
and an angulaled central one (mouth and anus). 

1. ]\‘itln'inile <^lohosa. Body subglobular; suturcis with 
parallel impresstid lines. Hath, Ihigland. 2. Eenlrcmiie ptfri- 
Jonnis. Bo<]y oblong ; pelvis gradually attenuated. 3. Erntre- 
mate Jlorcafis. Pelvis ending abruptly, nearly horizontal. 
Encrinites tlorcalis, Srldolh. jnlrif. Kentucky Asterias Fossil, 
Park, Org. Uein. ii.t. 13. Kentuc.ky, Common, 


Tlnu'e are only two papers on Entomology, the first a Descrip¬ 
tion of new 1 lynienopterous insiua's, cclhicted in the expeciitiou 
to the Rocky Mountains, performed under t!ic command of 
IViajor Long, by Thomas Say, p. 3U7 ; in which he describes 
two species of Cryilus. 1 Acheta, 1 Tridaetyiis, (i Pectatonia, 
2 Cyduus, 4 Carcus, 5 Tygauis, 1 Acanthla, 1 Tingis, 1 Aradus, 
2 Reduvius, 2 Cerixa, <S Chcada, 1 Tulgera, 2 Fima, 1 Delphax, 
2 Ceriopis, 7 Tettigoiiia; but ibr the description of them, we 
must refer to the work itself. Tiic second paper in. this depart¬ 
ment IS a Description of a New Species of 1.)ilolii/c. By J. J. 
Bigsby, MD. ji. bbo. Found at Imckport, ?Ve\v Vork, and 
named after Lieutenant Holton, of the Royal Engineers. 

Paradoxus PtoUoni, t, 23. Oval blind; surlac-e with small 


tubercles, and strim ; clypeus rounded bef'ore; exterior angles 



312 Scie/tlijic Notices — Mineralogy. [Oct. 

extending in a broad spine ; abdomen 14 jointed, segments 
recurved, falcate ; tail meinbi cinaceous and serrated. 

The remaining ])aper in the volume is the only one on Mine¬ 
ralogy, entitled, (ibservations on the Zinc Ores of Franklin 
and Sterling, Sussex Countv, New Jersey.” By G. Froost, MD. 

p.220. 

The first mineral described is a siliceous oxide of zinc, which 
externally appeared to have undergone a partial fusion. It 
agrees pretty well with the Fairopean species in the chemical 
composition, but it presents the primitive form of a strait rectan¬ 
gular four-sided prism, w ith a sf[uare base, or a cube. It only 
diilbrs from the analysis given by Klaproth in containing three 
per cent, of oxide of manganese. Its specific gravity is to 
4* 1 •). 

It also contains sumo Obs^rvalions on the lied Oxide of 
Zinc, on Jolfersonite, and on C'ariiunatc of Zinc. 

It is with pleasure we observe the regulaiity with which this 
work appears, and the excellent manner in which it is conducted. 
Considering that eac.h of these volumes appears every six 
months, it cruinot but greatly illustrate the natural history of 
America, to have such a numlicr ol’specics described, and their 
habits made known, in that short space of time. 


Article X\'. 

SClF/yi lFlC NOTICF.S. 

Min Elia i.on v. 

1. Vclrii ad ions of Mount Carmel. 

The Rev. Pliny Fisk, American ^Missionary to Jerusalem, 
.sent a rpiantity of Minerals from Palestine to Professor Hall, 
who has de.''Crihed them in the American Journal of l^cience. 
W'e copy a small jiortion of his paper:— 

In a letter to the writer, Mr. Fisk remarks, 1 had heard 
very often, that on one of the summits of Mount Carmel there 
were very curious petrifactions of fruit. The Arabs said, there 
were waiterinelons, and many sorts of smaller fruit, so perfect 
that, at first sight, you would take them for actual fruit. In 
inv late journey from Jerusalem to this place, (Beyroot,) 1 
determined to investigate this matter ; and, with two Arabs who 
knew, or at least pretended to know, where the watermelons 
were to be found, I ascended the mountain. We found no 
watermelons, but we found, in the mountain wdiich is formed of 
calcareous stone, some very curious formations, of which I 
»end you several samples. 1 am not surprised that the ignorant 
Arabs should have mistaken them for petrified fruit.” 
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They are, indeed, very extraordinary siliceous concretions. 
A number of fragments of diirorent sizes were forwarded, to¬ 
gether with one entire concretion. This I shall describe. It 
is about the magnitude of a twelve ])ound cannon-ball; not a 
perfect globe, and yet not deviating widely from that form. Its 
surface is a light, ash gray, and formed of chalky carbonate of 
lime, which effervesces on application of the nitric acid. It 
bears some resemblance in its aspect, to the nodules of flint 
taken from chalk quarries, and exposed a considerable time to 
the action of the elements. 

By a smart blow of a hammer, it was divided in the middle. 
The interior thus laid open to the light presented several inte¬ 
resting subst ances, 'fhe outer layer, nearly an inch in thick¬ 
ness, consists of a yellowish gray hornstone, having a smooth 
fracture, and yielding sparks, easily and abundantly, with steel. 
This surrounds a tiiin stratum of very beautitul milk-white 
chalcedony. In the centre of the concretion is an irregular 
cavity, lined with very perfect crystals of limpid quartz. On 
one side of the cavity is a mass, an inch in diameter, of a light 
coloured friable limestone. 

All the concretions are hollow ; but the cavities in the dif¬ 
ferent specimens are surrounded by ditferent materials. In one, 
the inner surface is composed of translucent, and almost trans¬ 
parent botryoidal chalcedony. In another, the surface of the 
botryoidal chalcedony is covered w ith a white, smooth, unctuous, 
siliceous matter. In a third, it is surmounted by a countless 
number of elegant, pearly, microscopical crystals of quartz. 
In a fourth, is a small mass of semi-opal, containing cavities. 

Allusion is unquestionably had to these stones, in a paragraph 
of Dr. (.'laikc’s Travels. “ Djezzar Pacha, of Acre,” says he, 
“ informed us that upon Moujit Carmel, ho had found sev'eral 
thousand large balls, and never could discover a camion to fit 
them.” In a note it is added, ‘‘ We supposed that by these 
balls Djezzar alluded to mineral concretions ol'a spherical Ibrm, 
found in that mountain. As the Turks made use of stones, 
instead of cannon-shot, it is probable that Djezzar, who was in 
great want of ammunition, had determined upon using the 
stalagmites of Mount Carmel for that purpose.” When I first 
read Clarke, I had not the most distant expectation of ever 
having the pleasure, personally, to examine specimens of these 
singular stom s. 

Professor Hall concludes by ol)serviug, that from the speci¬ 
mens sent him by Mr. Fisk, and the remarks of various travel¬ 
lers, it may be inferred that a large portion of Palestine is of 
limestone formation. 

2. On the flexible or elastic Marble of Berkshire Coanfi/. 

Prof. Dewey describes this American marble as follows:— 

“ It has various colours, nearly white with a reddish tinge, 
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gray, and dove-colourcd; Some of if, has a fine grain; other 
specimens are coarsely granular and have a loose texture. It 
is not uncommon for ouf3 side of a loose block to be flexible, 
while the other part is destitute of this pro])erty. It takes a 
good polish, and appears to be carbonate of lime, and not a 
magnesian carbonate. 

“ It is well known that Dolomieu attributed the flexibility of 
the marble he examined to its exsiccation, and that Bellevuo 
ascertained that unelaslie marble might be made elastic by 
exsiccation. The flexible marble, of t his county, however, loses 
this property in part on becoming dn/. When it is made 
thoroughly wet by the operation of sawing or (d' polishing, it 
must be handled with great I'are to j)r(;vent its breaking, and 
the large slabs of it cannot be raised with safety unless sup¬ 
ported iifthe middle as well as at the ends. The exi.stcnce of this 
property is doubtless dependent upon the same general causes 
in marble as in other dense bodies. 

From the extensive view’ of marble given in Bees’ Cyclo- 
predia, flexible marble appears to be a rare mineral. One of the 
specimens 1 have lately obtained is to bo sent by the Austrian 
Oonsul to the Imperial (kd)iuet ol‘ Vienna. /\s more speci¬ 
mens may doubtless be obiained at a reasonable expense, I 
would gladly aid tliose mineralogists who desire to procuie spe¬ 
cimens for their cabinets.”—(American Journal of .Science.) 

3. '\V(C and cxliaordinary i\linrra'/s discovered in Warwick, 
Orange. Coanty, iSew York.' 

The following is an abstract from Dr. Samuel Fowler’s paper, 
in the American .lonrnal of Science :— 

Kvery thing extraordinary in liie valleys of Sparta, Franklin, 
and Warwick, belongs to the formation of cry.sL;dIine limestone, 
which, perhaps, has no parallel in any other region of the world, 
lilven Areiuh.'l and WToe are inferior in mineral riches to this 
crystalline calcareous valley. 

\V Idle I'ecently exploring this formation, 1 made a discovery 
in the township of Warwick, Orange county, N. V. ol' minerals, 
the most extraordinary for magnitude and beauty, w'hicli have 
ever yet come to notice. What will be thought of Spindle, 
pleonasic, the side of oin; of who.se bases measures tliree to four 
inches, or twelve to sixteem inches in circumlerenco / These 
crystals are black and brilliant, sometimes aggregated, at other 
times solitary ; at this locality seldom or ever less than the size 
of a bullet. Some arc pai tly alluvial, their matrix decompos¬ 
ing, but when unaltered they are found associated with what 
has never yet been described, namely, crystals of serpentine, 
slightly rhomboidul prisms of a magnitude parallel with the 
crystals of spinelle, often greenish and compact, at other times 
tinged yellow by an admixture of brncite. 

These crystals bear not the smallest resemblance to the mor~ 
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molite of Nuttall, erroneously icferrecl to serpentine, on the 
mere ground of chemical ailinity, by j\Ir. Vaimxein. 

The magnitude of other crystals at this place (Warwick) is 
erpially surprising as that of the spinelles. Crystals of .vrwpo- 
lUe, terminated, are to be found, each of the six faces of the 
piisms measuring four inches—or a circumference of twenty- 
Ibur inches, or even more. They are of course rough and cor¬ 
roded ; but the smaller prisms, often with narrow replacements 
on the edges, are very perfect and almost transparent—all of 
these slightly tinged with green. 

In a very singular bed, subordinate to, and indeed in the 
crystalline limestone occuring in the form of a breccia of the 
old red sandstone, red graphic granite, and white feldspar, I 
have found partly diaphanous, soflish, green octahedral crystals 
of considerable magnitude for vvhic.h I know of no ascertained 
character. They a|)pear almost similar in substance to slvalitef 
being easily cut by a knife, Tlioy are not however found, as 
the spiiie/lr of tliis locality, in car!)ona.le of lime. (Junsidering 
iherefore this mineral os lunv, I jjroposo to cidl it Pseiidolile, in 
allusion to its ailinity to the pscudomorphous crystals of steatite. 

'file following analyses are by Professor Giiicliu, of Tubingen, 
in Wurtemberg;— 


4. Lcpidolile. 

Silica.b2-2b4 

Alumina.28-34.> 

Ox. of Manganese . b-()02 

Potash .. ()'903 

bilhion .•.. 4'792 

T'luoric Acid. o‘(i09 

!)'J-o05 

5. TIch'iii. 

Silica. 

(llucine . 12’0H9 

Oxydule of manganese.3PH17 

Protoxide of iron. jVobd 

Sulphiirct of manganese .. 141)00 

9(l-728 

Loss by Ignition. L555 


Zoo LOG V. 

G. On Lamunroux^s New Division of the Animal Kingdom. 

Lamouroux, on the 7th of Fedaruary, 1825, presented to the 
Linnmaii Society of Calvados, a Treatise on a new Distribution 
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of the Animal Kingdom, in which he proposed to divide it into 
two groups, thus: 

1. AeroTJOces. Living in air or water; organs of respiration 
double ; water rarely useful, sometimes injurious; skeleton com- 

J )Osed of articulated pieces; head always distinct; organs of 
ocomotion formed of jointed pieces; lateral opposite, parallel, 
or in pairs, that is to say, symmetrical; nervous system den¬ 
droidal, very apparent, composed of a moniliform spinal marrow, 
each knot or joint of which received two trunks of the principal 
nerves; reproduction by union of the two sexes, separate on the 
difi’erent individuals. Dioicous. 

2. Ifi/drozoccs. Living in the water, or in a damp air ; organs 
of respiration simple, or indistinct; w'ater indis])ensable to all 
the individuals in all ages and in all states ; skeleton not inter¬ 
rupted or wanting; head sometimes apparent, usually wanting; 
organs of locomotion never jointed, nor symmetncai, often 
wanting; nervous system slightly apparent, often invisible, with¬ 
out any spinal marrow, sometimes radiating very rarely with a 
cephalic ganglia. Reproduction by the union of unesexual 
being in some groups (j)ioicous); by the union of bisexual in 
others (Hermaphrodite); and without sexual union in others 
(Agamous). In the last the reproduction is oviparous, gemmi- 
parous, or tissiparous. 

The first of these groups contains the Verlehi ata and Atwulosa 
of (hivier, and the second the Mollusca Radiata and zoophites 
of the same author. Jjttmx. Ihil. Sci. \al. 1825. 

The division is exactly the same as that proposed by Mr. 
W. S. Macleay, in his pa])er on certain Laws whicli regulate the 
Arrangement of Insects and Fungi, which was reprinted in the 
Annals, vol. vi.p. 32-4, and abridged into the Bulletin of Sciences 
for 1824. 

7. On the Jfom of Plenty, a Variety of the Common Garden 

Snail. 

A most beantilul specimen of the monstrosity of the common 
garden snail (//c/fr asperse) called the Cork screw, or Horn of 
plenty, on account of the whorlcs being separate from each other, 
so as exactly to represent the figures of the latter, was disco¬ 
vered a few months ago in a garden in Devonshire. 

This monstrosity was first described by Born in his descrip¬ 
tion of the shell in the Museum of Maria Theresa, where he 
formed it into a genus under the name of Corni (Born Mas. 
362, t. 13, f. 10, 11, and Vignette, ip. 361), and gave three good 
figures of the shell. (Jhemnitz added monstrosnm to the named 
and copied figure of Born. Shaw, in his Naturalist's Miscellany, 
figured the shell, and under the name of Cornucopice Helicina 
(xiv. t. 518). Graelia and Schroeter considered it as a species 
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o^Serpnlfif calling it cornucopia, and Mr. Dillwyn used the 
latter name, but confounded it with Serpitla helicina of the 
Portland cabinet, which h Magi/tis aniiqvns of Lamarck, and 
does, as Mr. Humphreys describes, live in stones and corals; 
and Mr. Dillwyn, arguing from this fact, observes, that “the 
habitat which ]Mr. IJ. has given ])reclu(les the possibility of its 
being a distorted land shell.” Ferussac, in his Synopsis of the 
Species of Snails, does not refer to these synonima, nor take any 
notice of the monstrosity. 


Article XVI. 
SCIENTIFIC BOOKS. 


rREl'AlllNf; FOR IMIBI.ICATION. 

An Essay on the Oeological and Chemical Phenomena of Volca¬ 
noes, being the Substance of Two Lectures read before the University, 
By C. Dauben}", MD. FRS. Prol'essor of Chemistry at Oxford. 

Botanical Sketches of the Twenty-four Classes of the Linnean 
System, with Fifty Specimens of English Plants, &c. Post 8vo. 

A 'J'reatise on Epidemic Cholera, or Sketches of the Diseases of 
India, includitig Statistical and Topographical Reports, &c. By 
James Annesley, of the Madras Medical Establishment. 8vo, 

A Practical Treatise on Poisons; forming a Comprehensive Manual 
of Toxicology. By J. Ci. Smith, MD. Svo. 

On the Digestive Fune.tions, and the various Complaints incident to 
their disordered State; with a General View of Curative Dietetics. 
By J. A, Paris, MD. Svo. 

'1 he Economy of the Eyes, Part 11. of Telescopes, with an Abstract 
of the Practical Parts of Sir W. Ilorchcirs Writings on Telescopes, 
Double Stars, i^c. 

An Anatomical Description of the Ligaments as connected with 
the Joints, with Observations on the Injuries to which they are liable. 
By Bransby B. Cooper, Esep Lecturer ut Guy’s Hospital. Royal 4 to. 
Plates. 


JUST rURMSHRD. 

Antediluvian Phytology, illustrated by Fossil Remains of I’lants 
peculiar to the Coal Formation of Great Britain. By Edmund Tyrell 
Artis, FSA. and EOS. Royal 4to. ‘2l. lOs. 

A Century of Surgeons on Gonorrliu-a, and on Strictures of the 
Urethra. 1 Lmo. 7.v. 

A Voyage towards the South Pole, in 1822—4 ; containing an Exa¬ 
mination of the Antarctic Sea, to the 74th Degree of Latitude, &c. 
By Jiimes Weddell. Svo. Plates. iSs. 

The Works of the late Matthew Baillie, MD. with an Account of 
his Life. By James Wardrop. 2 vols. 8vo. 2.').s. 
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Report on the Mines in the Eastern Division of Hayti, and the 
Facilities of Working them. Hy W, \\'fitton. 2s. 6d. 

Report of W. Chapman, Esq. Civil Engineer, on the IManchcster 
and Dee Ship Canal. Elates. |y. 

Medical Itesoarelies on the Ejects of Iodine in Bronchocele, Para¬ 
lyses, &c. By Alex. Mun.son, iMD. tSvo. PJv. 

Manuale Medicuiu, or Medical Pocket Book, for the Use of 
Students. By ll. L. Sandens. Pimo. 5s. 

An Introduction to the Use of the Stethoscope, with its Applica¬ 
tion to the Diagnosis in Diseases of the 'I'horucic Viscera, &c. By 
W. Stokes, MD. tw. (}d. 


Article XVII. 

NEW PATENTS. 

G. H. Lyne, Jolin-strcct, Blackfriars-road, machinist and engineer, 
and T. IStainford, Grove, Great Guildford-strect, Southwark, smith 
and engineer, for improvements in machinery for making bricks.— 
Aug. 2.‘i. 

W. Parr, Union-place, (’ity-road, Middlesex, for improvements in 
the mode of propelling vessels.—Aug. 27. 

J. Bowler, Nclson-S(juare, KlackiViars-road, Surrey, and T. Galan, 
Strand, Middlesex, hat-manufacturers, for improvements in the manu¬ 
facture of hats.—Aug, 27. 

C. Mercy, Edward’s-buildings, Stoke Newington, Middlesex, for 
improvements in propelling vessels.—Sept. 8. 

VV. Jelferies, Londoii-street, lladchlle-cross, brass-manufacturer, 
for a machine for impelling power without the aid of fire, water, of 
air.—Sept. 15. 

,1. A. Teissier, Tottcnham-court-road, for improvements in steam- 
engines.—Sept. 15. 

C. Dempster, Lawrence Pountuey Hill, for improved cordage.— 
Sept. 15. 

G. 11. Palmer, Royal Mint, civil engineer, for a new arrangement 
of machinery for propelling vessels through the water to be effected 
by steam or any other power.—Sept. 15. 

A. Eve, Soulli, l.incolnshire, carpet-manufacturer, for improve¬ 
ments in manufacturing carpets, which lie intends to denominate 
Prince’s Patent Union (Jarpet.—Sept. 15. 

I. Lukens, Adam-street, Adelphi, machinist, for an instrument for 
destroyii^g the stone in the bladder without cutting, which he deno¬ 
minates Lithontreptou.—Sept. 15. 

Sir T. Cochrane, Knt. (commonly called Lord Cochrane) of Ton- 
bridge Wells, Kent, for a new method of propelling ships, vessels, and 
boats, at sea.—Sept, 15. 

C. Jacoiiib, Basinghall-strect, wool-broker, for improvements in the 
construction of furnaces, stoves, grates, and fire-places.—Sept. 15. 
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Article XVI11. 

METEOROLOGICAL TABLE. 


IJAitoMiyrr.ii, TiikrM oiir/ri.Jt, j 


1.S'’5. 

ATind. 

3Iax. 


I j\Ia\. 

HI in. 

! Evap. 

Rain. 

Mill Mou. 




i 

1 

1 

1 

i 

j 


Aug. 1 

; 

Ji 

30- 10 

' 30*08 
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' ()2 

1 


•2S 

K 

30-()() 

30-08 

i Vi> 

1 C>~ 

55 

1 

05 

15 



30-08 

29-73 

80 

O 2 


05 

•IS 

^v 

2.'l73 

29 ()'5 

77 

1 5 5 


3() 

5 

S 

\v 

2.0-70‘ 

29-oV) 

75 

55 

*95 

10 

()■ 


\v 

2<T8() 

2,9-70' 

72 

55 


70 

7 

S 


2tT81 

2.'l-80 

72 

53 



s 


W ■ 

2.0-St 

2.9 81 

72 

55 


20 

.<1 


\v 

2.9*83 

29-8 1 

73 

53 



10 s 

w 

30-10 

29-85 

72 

50 


15 

11 s 

\v 

30* 10 

30 08 

74 

52 

-85 


112 S 

^v 

30-08 

29 77 

74 

58 



13 

s 

\v 

2977 

29'59 

70 

57 

z 

38 


w 

29*()3 

29 59 

72 

55 

— 

03 

l.'i 

tV 


2.9-91 

29*53 

08 

57 


12 

l6iL\ 

w. 

29-98 

2.0*94 

73 

52 

■ 


17 


w i 

30-13 

2.9*98 

79 

59 

—* , 

01 

KS'N 

w! 

30-31 

30-13 

72 

50 

*83 ■ 


1<)N 

\v; 

30*43 

30-41 

09 

41 

1 


2()j 

N 1 

30-43 

30*42 

72 

52 

z 


21 


W! 

30-42 

30*1() 

84 

51 

. j 


oo 


E 

30-40 

30-27 

78 

55 

1 



E 

30*27 

30-20 

7.9 

50 

. 1 , 1 


2-liN 


30*24 

30-22 

84 

49 

^ -r 1 


23 

N 

E! 

30-23 

30-21. 

81 

49 

»» 1 


20,S 

E 

30-25 

30*23 

78 

52 1 

•92 : 


27 


E 

30*23 

30*14 

0‘2 

58 
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28, N 

W 

30*18 

30-14 

70 

Oo 

z 

02 

2y,s 
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30-21 

30-18 

70 

58 

. - 1 

20 

30 

s 

E 

30-21 

30-2 1 

80 

Oo 

1 
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E 

30*21 

30*20 

85 

54 
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30-45 

_ 2.9-5.9 

92 

44 

3-95 ; 

2-93 


The observations In each line of the table apply to a ])crioil of twenty-four hours, 
hcjriiining at y A. 31. on the day indicated in the lirst column. A d.ish denotes that 
tlic result IS included in the nest following observatioti. 
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RKiMARKS. 


FAgfith Month,—Vine. 2. Showery. 1 Fine. 4, 5. Showery. 6. Rainy; 
80 tnc lightning with thunder about three, p.ni. 7. Fine. 8. Showery. 9. Fine. 
10. Showery. 11, 12. Fine. lU. Rainy. 14. Fine. 15. Cloudy. 16—20. Fine. 
21. Fine: sultry. 22—26. Fine. 27. Rainy. 28. Cloudy. 29. Showery. 
30—31. Sultry. 


RESULTS. 


Winds: N, 1; NE, 3; E, 4 i SE, .3; S, 1 
Barometer: Hlean height 

For the mouth..... 


SW, 8 ; W, 4 ; NW, 


T. 


SO'OlO inches 


Tliemiometer; Mean height 

For the nionOi. 65‘0U'i<> 

Evaporation...3*95 in. 

Rain. 2‘93 


Laboratoryf Stratford, Ninth Month, 2f>, 182.5. 


R. HOWARD. 







ANNALS 


OF 

PHILOSOPHY. 

NOVEMBER, 1825. 


Article I. 

On a Digest of the P/nns of Ships In the Ih itlsh Av/r//. Py 
.loliii Major, Foremiui of Chatliam Yard, latoof (ho Scliuol of 
Naval Architecture. 

(To the Editors of the of Philosophy.') 

CENTLE.MEN, Chatham k'ani, Ocl.'2, 1825. 

A.MO MG the many plans that may be had recourse to for 
attaining a knowledge of the principles of naval architecture, it 
has appeared tome that none is so likely to produce the desired 
effect as a digest of the plans of ships in the British navy. By 
this is meant an analysis of their forms and equipments, and a 
comparison of their elementary compositions with the sea service 
of the ships. 

To speak more particularly, I think the following elements of 
every sea-going ship in the British navy, if calculated and gene¬ 
rally made known, would throw more light on this subject than 
any courses of experiments on resistance, on models of ships, or 
than any theoretical deductions alone, though conducted by the 
first rate mathematical genius. They are, the channel service, 
foreign and light displacements, or the weight of the whole ship 
when fitted for channel service, foreign expeditions, and the 
weight of the hull; the principal dimensions, viz. the length on 
the load water line, breadth and draught of water; the areas 
of the load water plane and midship section; the place of the 
centre of gravity of the displacement, or its distance from the 
load water line and the middle of the length of the ship ; the 
centre of gravity of the ship and its contents, obtained by an 
experiment, which is here appended; the height of the meta¬ 
centre at the mean height of ports out of water; the length 
of masts, and size of the sails, so that the whole surface of can¬ 
vass, set with dilierent strengths ofwind, might be seen, together 
with the centre of effort of such sail; the weight of the met?il 
Eew Series, vol. x. y 
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on each deck, of Ihc masts, l ipfging’, ballast., water, and provi¬ 
sions ; tin; nionu'iit of the gnus out of water, or their weight 
ruulliplieil into the distance of their common centre of gra¬ 
vity from tlie wafer, which is tlie best criterion of their force. 
The fojc(i of stability at 10° of inclination ought also to be 
calcnlaJtsl Iw Atwood’s method, and it would serve in tlie 
e\j)( riment i'or tindiug the centre of gravity of tin.' shi|). 
Anulvlical research might be Ciirried further tliaii this at 
a nu>re udvauecd period of naval architecture in this coun- 
Irv, and ough't t.o be; but at jireseiit, ju'rhaiis, the above 
outline slionld not be exe.eeded. When the analysis is interest¬ 
ing, J)r. Inman’s calculation for ascertaining the form between 
wind and water to make the ship revolve round a longitudinal 
axis ought to be ajiplied. 

lly documents in use at the Navy OOice, the dimensions of the 
ship, of tiieir masts, and the uuuiber of guns and men, with the 
draught of water, and an ineorroct estimate of the tonnage, arc 
u!r(;ady oflicially noted. The accounts of the ships tlime 
obtained are, however, from the infant state of the science of 
naval architecture in this country, not very minute, or adeipiately 
descriptive. It is impossible for one prnson to obtain by private 
calculation enough data to guide him sutlicicntly in designing 
ships, yet nothing more than what is stated is the result of 
otlieial duties. 

Altlioiigh mucJi has been done by the present naval adminis¬ 
tration in introducing seicnlihc knowledge into 'our dock yards 
by the appointment of the studeuls from the School of Naval 
Architecture to ofliccs in them, yet it has not become the olhcial 
duly of any one ofUccr to he concerned in the theoretical con¬ 
structions of ships. It, therefore, hajipens that the above 
elements recommended, arc by no means generally known, some 
of them not at all, and most of those supposed to be so, imper¬ 
fectly : the error is, tiierefore, as had as ignorance ; and hence 
has arisen the practice of building from foreign ships. 

As the British navy contains ships of all nations, the inves¬ 
tigation proposed would go far to exhibit a comparison gene¬ 
rally of ships. It might he desirable also to obtain an analysis 
of sonic of the latest I’ronch and American ships, both merchant 
and martial. 

In October, 1821, I submitted the above plan to the Ilononr- 
able Navy lk.ard, and they did me the honour to approve of it, 
by consenting to the execution of it by myself only, on account 
of’ economy. As the w'ork, however, is sulKcientfor the physical 
exertions of six mathematicians for four years, with the requisite 
assistance of labour from the dock yards, such an approbation 
was abortive. It was announced to me in Oct. 1822, “thatit 
was not considered necessary to prosecute the work any further 
at present.” The object 1 had principally in view was to derive 
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a theory of vessels from fiicts; in addition to this, it would 
atl’ord correct ollicial data lor computation, and a navy which 
costs lo,()00,0(){)/. sterling in every ten years would have its 
construction founded on accurate estimates. 1 have ardently 
pursued tlio study of the subject since, and in consequence do 
not hesitate to state, that the government would save by it more 
than the value which the execution of the plan would cost, 
besides raisiiii;' the duck yard service of the navy in scientific 
competition with that of foreign powans. 

Col. Jicaufoy and Mr. C. liarvey, of l^lymouth, a few months 
aL;o, in the Annals of Philosophy, recommenc'.cd a course of 
experiments on resistance us the only means of extending our 
knowledge of the scientilic construction of ships. So strongly did 
the latter assert the necessity of it, thatlie said “ all was darkness 
and uncertainty without it.” It is my opinion, how’ever, from 
tlu' littli! advantage hitherto derived from sucdi courses, and the 
dilliculties of applying what knowledge could be obtained from 
them to sliips, that it is by no means a promising track of pur¬ 
suit for a. theory of vessels. The maximum of the ptiwer of 
carrying sail must be united with the minimum of resistance, and 
both with the weight of liull, pitching, and rolling cpialilies, &.c. 
VViu'n we consider the paucity {)f knowledge applicable to ship¬ 
building, arising from the eftbrts of the splendid constellation of 
genius that pursued the subject of the resistance of Ihiids in the 
b'rench Academy for twenty years (from 1770 to 1790); the 
results of tlie ardent ajiplicatiun of tlie Society for tlie Imcou- 
ragement of Naval Architecture, in making 10,()00 experiments 
for the same branch of knowledge ; together with the failures of 
several other distinguished bodies and individuals;—our expec¬ 
tation from the institution of another course of experiments on 
resistance ought not to be very sanguine. To obtain the theory 
of resistance seems to be more in tlie department of a national 
learned body, us the resolution of a fine physical problem in 
mathematics, rather than as a work to be rlepended on for 
improvement in ship-building. 

If we can ascertain the force or moving powder of the sails 
acting at the point ve/iyuc or resultant of tlie resist ance, we may 
note 100 formal experiments on resistance in every ship that 
goes to sea; and this 1 believe it possible to obtain to a very 
near degree of approximation, probably as nearly as in any regu¬ 
lar experiment on a model. 

Ageiin, if we have the resi.stance at a given velocity of a ship, 
wliich may be obtained by swinging a ship in a stream, and 
measuring the pull, we have the power of the sail acting at its 
centre of effort when this ship sails on the ocean with such a 
celerity as the given motion. 

Ships sail on different lines of bearing; therefore the best 
form for resistance in one direction is not likely to be that in the 

y2 



324 


Mr. Major on a Digest of the 


[Nov. 


other. The maximum of the power of carrying sail is also to be 
united with the minimum of resistance. The smallness of the 
ship for expense and saving of timber, the working by pitching 
and rolling, and the weatherly (pialities, are all to be blended 
and properly considered in a ship. And this it appears to me 
can be only developed by the analysis of facts, and critical 
methods of comj)arison. In this manner a generalisation of 
principle would soon, on a little study, occur to a reflecting 
mind, and facts would check the speculating fancies which have 
hitherto been the principal ground for the different forms of 
ships. 

The most important information we have respecting ships is 
that by increasing the principal dimeiiKsions of the various 
classes of ships, maintaining a similarly constructed body, we 
have faster sailing vessels. Conversely, if we similarly reduce 
the forms of ships, we have slower going vessels. This is 
derived from the observation of facts. And although the princi¬ 
ple leads to greater cxpcnces, yet the superior quality of sailing, 
renders the adoption of increased vessels desirable. By this 
means three ships may expedite what four otliers do: they 
would also have the advantage of overtaking all weaker enemies, 
and avoiding fleets and more powerful ones. The importance 
of such ships was never so much shown as in the late American 
war, where six large frigates eluded an -English navy of six 
line-of-battle ships and 30 frigates. For the last 200 years the 
principle has been increasingly acted on; the French have 
always preceded us in it, and still continue to do so. ’ 

The above feature in vessels is not the only one to be consi¬ 
dered : there are others necessary to make a good ship. A ship 
of the lino may be built of better qualities than our 74 gun ships, 
and cost 0000/. less. This the Swedes have effected through 
the efforts of Chapman, their great theoretical constructor of 
ships. The Swedish 74 is 360 tons less in weight of hull, 
which would make the saving just asserted, being 1250 tons, 
while ours are 1600 tons in weight. They are sufficiently strong 
to stand the storms of the Baltic for 20 or 30 years without 
considerable repairs, and carry one-fifth more weight of metal. 
The plan of floatation is larger, and the midship section consi¬ 
derably less : they carry more sail, so that most probably they 
sail faster by two knots an hour ; they also carry more ballast. 
From three different authorities of unquestionable verity, I have 
it in ray power to confirm these assertions by presenting the 
analysis of each. 

Chapman will be of immortal memory in ship-building. Per¬ 
haps, next to Bouguer, who calculated the metacentre, and first 
established the true method of stability, he has rendered most 
service to naval architecture. He had not the advantage of 
early initiation into mathematics, but in mature life he made 
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considerable progress in them, and exercised his knowledge with 
great effect. He appears to have applied himself with much 
energy to the study of the formation of ships by observing the 
effects of their different forms and equipments, after a similar 
plan to that laid down in this ajticle, tliough not with such great 
advantages as improved calculations since afford, nor on so 
ample a field for observation as an analysis of the llritish navy. 
!Neither did Sweden in the time of Chapman produce a corps ait 
ghiie maratimc of thirty students of naval architecture, of good 
inathematical attainments, and who have been devoted to the 
study of all the problems of the theory, as well as being ac¬ 
quainted with the practice of ship-building. 

The plan is equally applicable to steam vessels. The French 
have already done this, by sending a matliematician of the name 
of iVIarastier over to America, in 1823, who has given the ana¬ 
lyses of above 100 steam vessels, with a theory derivable from 
them. 

The knowledge of the place of the centre of gravity of the 
.ship and its contents, is of the greatest consequence. Most 
mathematicians have agreed that it is the centre of‘ rotation in a 
ship. Without knowing it, the stability cannot be measured in 
any case. It has not been found in this country on more tlian 
two ships. By calculating the moments of the weights from a 
horizontal plane, and dividing by the whole weight of the ship, 
the point was ascertained on the Bulwark and on the Ajax, at 
the School of Naval Architecture, under Dr. Inman, in 1817. 
It was found to be at four feet five inches from the ports in each 
case nearly, or at one foot seven inches above the channel ser¬ 
vice water-line. In obtaining the jKjint in this way, the objec¬ 
tions are, the method is veiy long, and the sj)ecific gravity of 
wood differing at sea, from absorption and exhalation, it is liable 
to errors. The vertical moments are, however, highly useful for 
more than one purpose. The time of its calculation for each 
ship was two persons for a year each, besides the assistance of 
labour in weighing many of the component articles, as stores, 
blocks, &c. 

To find the point at any period qf a ship’s service without 
regard to the specific circumstances of each component weight, 
must evidently be a most important acquisition. This was first 
proposed to be done by an experiment on the ship itself by 
Chapman, the eminent Swedish naval architect, in 1793. It 
has not been undertaken in this country for any .ship. Chap¬ 
man’s mode of ascertaining the point has two objections belong¬ 
ing to it. He uses the .metacentre as a measure of stability at an 
angle of 8° or 10°, which is decidedly erroneous. This is, how¬ 
ever, easily corrected by substituting Atwood’s equation of sta¬ 
bility for it. The second objection is, that he has overlooked, 
apparently, the change of place of the centre of gravity of tha 
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sliip by moving his guns ou one side. This latter obscurity 
caused Mr. Charles lioimycastle, late of the School of Naval 
Architecture, but now Ih'oiessor ot Natural Philosophy at Char- 
lottevillo, near Washington, Virginia, United States, who was 
the best mathcMiiatician belonging to our institution, to reject the 
pro])osition as illegiUinate in its conclusions; and he bestowed 
considerable time in endeavouring to find it experiinentally by 
other means. 11 is attempts were, however, uusuccesskd. The 
difliculty is here obviated by finding the new centre of gravity 
of the ship, and by investigating its line of transfer, we are 
enabled to ascertain the point in the upright position of the 
masts. 

As Chapman’s mode is performed by moving tlie guns and 
component weights of tlie ship, some naval arcliitects liavc 
regretted the incouveuieuce of tlie method. This induced me 
to study anotlier mode of eliccting it by inclining the ship by a 
horizontal force appliial to the masts, by which the weights of 
the ship are not disturbed, augmented, or diminished : it is here 
appended. 

Fur the resolution of the problem for finding the ccntie of 
gravity of flie ship, hy mov¬ 
ing wciglits horizontally, let 
C A O D ii represent the bottom 
of tile ship, A 11 its load water¬ 
line in llio inclinetl jmsiiiun, 

C 1) that ill the upright one. 

Suppose E to he the centre of 
gravity of the displacement, C 
that of the ship : let M he the 
place of tlie guns, which are 
transferred to l\, in a direction 
at right angles to the masts. 

Now the new centres of gra¬ 
vity of the displacement and 
ship may be found IVom the translations of the parts of them, 
the guns and newly immersed jairt, which latter must be 
ecpialto the emerged pait. The lines of transfer are piirallel with 
those of the parts, and iiidistance they are inversely as the weights. 
Suppose. Q to be the new centre of gravity ol‘ the inclined dis¬ 
placement, and m to be that of (he ship, .loin Q /;/, and produce 
it to the plane of the masts. Now since the ship is in a state 
of (piiesecnce, Q m is perpendicular to A B. 

Draw (I /, I’j T, parallel to A 11, and G R perpendicular to it. 
Then put for the whole volume displaced of the shiji in 
cubic tbet of sea water; A fur that of tlie immersed part by 
inciiiiatioii, in the same measure; x for F G, the unknown dist¬ 
ance of G from E; W for the w eight of guns in cubic feet of sea 
water; d for M N, A for the angle of inclination; and 0 for the 
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transfer of immersed part 

_W . cos. A 

“ V 


We then liave O m ~ ^^^and G Z 


Hence, 


G Z is also e(iual to K T 

'W' (I. cos. A ft A 


ER = 


ft A 


jcsin.A. 


V 

X . sin. A 
ft A - 

— 


V 
ft A 


V 

- 'W (I . cos. A 
V sin. A 


,r. sill. A. 

W (I . cos. A 
V ' 


To obtain the value of 0, A and V, .see yMwood’s Stability.* 

The other mode is for finding' tlie centre ot (gravity oi the ship 
from kiiovvino’the force of the sails, or any ^iven power, with 
its place of action on the plane of the masts. It may be also 
used conver.sely. Thus, if we know the centre ot gravity ol tlui 
ship, we can tell the iiicli)iing power ol the sails at a cerlaiu 
inclination. 

Ja t a [lower P, measured in cu¬ 
bic I’eet of sea water, incline the 
ship a known lieiglit from the 
centre of gravity of the displace¬ 
ment, which represent by a. I.et 
A be the angle of inclination ol‘ 
the vessel, G ibe centre of gravity 
of the ship, E iliatoftlie displace¬ 
ment, Q the new centre ofgravity 
of the displacement. Then using 
the same notation as in the last 
jnoposilion, 

or G Z 


G P = a - 


a'. 


R T 


A A 
V 


.r 5. Draw G U 



perpendicular to A B, and PR 
parallel to it. J’or this c^ipres- 
siou of stability, see Atwood’s 
discjuisitioii on the subject. 

Now since the power which inclines the sliip is eijual to tlie 

buovancy of stability, the vessel being at rest, P .a — x . sin. A 
i.s ecpial to V . G Z. Ur, 

V . G Z = P . G R 

. — X sin. A = P — X . sin. A 

h A — X sill. A V — P a sin A — P x sin. A 
P .r sin. A — x sin. A V =: P a sin. A — h A 

5 A. 


a’. P . sin. A — V . sin. A 

^ ___ P rt sin. A — ft A 
P sin. A — V sin. A 


P a sin. A 


* The theory of Stability, wliich consists in findin;' the distance of tl'.c vertical central 
line of buoyancy fronr the centre of ffravity of llic ship, is applied to all forms of shij)S 
by Atwood, in a disquisition on the subject in Phil. Trans- I79S, Part II. The invc».< 
tigatiou applies exactly to tipding K T, wUiclt is c(iual to U i! above. 
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The foregoing sketch of an analysis of the ships of the navy, 
with a view to derive from it a body of experience to guide the 
designs of his Majesty’s ships, includes all the principal elements 
of a ship’s composition. There is no new calculation introduced, 
except Dr. Inman’s for ascertaining the necessary form between 
wind and water to produce transverse motion in rolling, and the 
experiment for finding the centre of gravity of the sliip and con¬ 
tents. A regard has been had to making the comparisons on a 
general and comprehensive scale, rather than on a minute refer¬ 
ence to particulars, which do not materially alfect the ship’s 
qualities, and would render the calculations extremely diffuse. 
At a more advanced ))eriod of the science of naval architecture 
in this country, an analysis more refined in its parts may be used 
for comparing cases of particular interesi, when the principal 
limits have become familiarly known. 

The manner in which tlu^ inductive mode of philosophy is here 
applied to ascertain the principles of ship-building, from its 
extreme brevity, is more imperfect than it is thought the jiroject 
itself is cap-able of being shown to be. In a future article some 
account of experiments on ships, to ascertain the relative velocity 
of the ship and wind, and the centre of mean resistance, will be 
given. 

Our navy of Kngland consists of dOO ships of war, of which 
120 are line of-battlo ships. Of these, about two-thirds may be 
said to be good conditioned ships for sea.” .The extent of the 
calculations, therefore, appe-ars very great. It must be remem¬ 
bered, however, that there are only six different rates, vvhicli 
have, for the most part, the same masts, rigging, guns, provi¬ 
sions, ifec.; and th-at in sonu-. cases 80 or dO ships are built from 
the same draught. The variations are, therefore, not so great as 
might be imagined. Interpolations inav also be used that will 
give results with a sufficient nicety. 

The liberality which the Atlmiralty have extended to the 
institution to which I leave the honour to beloiiGT, renders oblio-a- 
tory every exertion on our part to promote the object of their 
Lordships in the improvement of the navy; and I shall be 
extremely happy if the foregoing disquisition should effect it in 
a humble degree. 

w 
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Article IL 

Astronomical ObservationSf 1825. 

By Col. Bcaiifoy, FRS. 

Busheif Heath, mar Slanmore. 

Latitude 5P 37' 44’3" North. Longitude West in time 1' 20‘93", 


Obser^’ed Transits of the iifoon and Moon-culminating Stars over the Middle M'irc of 
tlie Transit Instrument in Sidereal Time. 


1825. Stars. 


Transits, 


Se])t. 20.—TT Sagitt..... 

20. —5Ioon’s First or M'est Limb.... 

21. —/.Sagitt. 

21.—57 .Sagitt. 

21 ,—g Sagitt. 

21.—Moon’s First or West Limb .... 

21.—cr (!apric. 

21. -fi C'apric. 

21 .—71 Capric. 

21.—f (.'apric.. 

21. —T Capric. 

22_Capric. 

22. —T Capric. 

22.—f Aquarii. 

22.—.325 Capric. 

22.—uAquarii. 

22.—8 Aquarii. 

22.—flloon’s First or West Limb.... 

22—y Aquarii. 

22.-14 Aquarii . 

22.—18 Aquarii. 

22.—e‘ Ciipric. 

27 .—d Fiscium.. 

27.— 110 Fiscium. 

27.—Moon’s Second or East Limb. .. 

27.—75 Fiscium. 

27. —H Fiscium. 

28. -75 Fiscium. 

28.—311 Fiscium. 

28.'—>) Fiscium. 

28.—101 Fiscium. 

28.—Aloon’s Second or East ].(imb .. 

28, —4 Ariefis. 

20.—15 Arietis. 

20.—6' Arietis. 

29. —Moon’s .Second or East Limb.., 

29.—30 Arietis. 

29.—40 Arietis. 

29_p Arietis.. 

29.—5 Arietis. 


18b 

59' 

25-63" 

19 

30 

52-17 

19 

40 

1.3-2T 

19 

42 

05-92 

19 

48 

0.5-18 

20 

00 

40 .36 

20 

09 

21-60 

20 

11 

14-73 

20 

17 

22-44 

20 

18 

60-07 

20 

29 

33-16 

20 

11 

14-81 

20 

29 

33-55 

20 

38 

16-18 

20 

41 

07-04 

20 

43 

17-22 

20 

50 

21-79 

20 

51 

27-15 

21 

00 

07-88 

21 

06 

58-38 

21 

14 

41-78 

21 

35 

44-89 

0 

11 

39-90 

0 

.39 

17-23 

0 

44 

44-47 

0 

57 

26-07 

1 

02 

23-94 

0 

57 

26-91 

1 

01 , 

60-48 

1 

22 

12-89 

1 

SO 

.31-06 

1 

31 

3H-88 

1 

38 

47-28 

2 

01 

01-71 

2 

08 

29-57 

2 

20 

14-54 

2 

34 

39-03 

2 

38 

49-24 

2 

46 

04-27 

3 

01 

4.3-17 


Sept. 1"^ Immersion of. ^ Ophiuchi 18b 39 ' .3.5" .Sidereal Time, 
Observation uncertain to three seconds. 
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Article III. 

On some Observations by Dr. llrewsler in ike fifth Number of 

the Journal of Science, concerning the Cryslallinc Forms uj 

Sulphate of Fotash. By H.J. Brooke, FRS. Sec. 

(To llie Editors of the Annals of Philosophy.) 

GENTLEMEN, Oct. 15, 1825. 

Tt is only within the last week that T have seen an article 
relating to myself in the (ifth Number of Dr. Brewster’s Journal 
of Science, p. 147, containing insinuations and assertions which 
are wholly unsupported by fact. 

The article in (piestion is one of tho.se which Dr. Brewster 
occasionally inserts under the title of “ Decisions on disputed 
Inventions and Discoveries." 

On the general ([uestion of original discovery, we may borrow 
from Dr. Brewster’s own. case an illustration of what ought or 
ought not to be regarded as such. 

Dr. B. either did or did not pilfer the kaleidoscope from 
Bradley. If he did not; if, during the Industrious and extensive 
researches to which, as the editor of an Jhicyclopmdia, w e may 
conceive him to have been led, ho did not hap[)en to meet with 
•Bradley’s volume before he discovered the principle of the instru¬ 
ment himself; and if on this ground he claims the merit of being 
an original discoverer of a principle which was already kinnvn ; 
it would ill him be no mure than an exercise of common candour 
to concede to other second discoverers an ecpial claim to origina¬ 
lity, except indeed in those instances in which there is strong 
moral presumption, if not direct evidence of plagiarism. 

T’he article I have alluded to is the following:— 

“ Our mincralogical readers :irc no doubt aware of the hypyraniidal form in wliieh 
sul))hate of potash often crystallises. Count llournon considered this the primitive form 
of the salt. In a paper in the Amah aj Diilosop/ii^, JMr. llrooke has described this 
form of tlie salt, and shows that it is a conijiositc form, consisting of rhomboidid prisms 
combined in the manner ic/iich he has represented in a diagram. 

“ I'his Composite form had been discovered long before by tlic agency of pol.irised light, 
and the combination distincKi) described in tlic iirst paper of No. I. of the Edinburgh 
l’hilo.sophical .Journal. 

“ As Mr. tirookc has made, no rcfi rcttr.e whatever to that paper, it might have been 
presumed that he had not read it. Hut we find that he has actually read it and ipioted it 
in his lucubrations on the structure of apophyllitc, with which he has favoured the 
public; and which have already shared the same fate as his speculations on tlie primitive 
form of the sulphato-tri-carbonate of lead.” 

Now the insinuation which this article is intended to convev, 
standing a.s it does among the notices of disputed discoveries," 
is, that I have assumed the credit of discovering something 
which w'as already known, and iiad been previously discovered 
by Dr. Brewster. 
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Bui this insinuation is unfounded. It is not true that Dr. 
Brewster had, as ho asserts dislimtiy described’* the combi¬ 
nation in question in the paper he reiers to. JMor, unless Dr, 
Brewster has learned sometlnno’ more on the subject since he 
wrote that pai)er, does he even now understand how the bypyra- 
inidal crystals arelbriued. 

The following- is the short description I gave of this salt in 
the Amtals Fhilosuphi/ for January, 1824 


Snfjthalf of PvUtih. 

The ]niin.yy form of this sjilt was, I believe, lirst detcniiined by Hfr. Levy to be a 
ri^ht rhoinbie prism, and deseribed in No. .‘10 of ttic 

Koyal Instilnth)!! .Joiiniid ; but probably from not Tijf. 1. 

possessing; suHieienlly txjd.inalory crystals, ]\lr. L. 
has not pointed out t/w nlatinn tf il\ iirhiiur'i form 
to the hi-i>yniniiiliU Jis^iin: under lehich it i"ciicrut'i/ 
ocrui'.t. 

t liave been enabled to do this in a very satisfac¬ 
tory mant'.er by means of a eoinpomid crystal whicli 
i have obtained fiom the solution of aj)ortiou of this 
Salt in distilled water. 

Tig. 1 is a single modilied crystal. 
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Tig. S is the compound ery'stal, which consists of 
three single crystals, so united that their ujrjter edges 
meet at angles of I'at}'’, and conse([uentIy their planes 
of junction incline to each other at the same angle. 
Hence 

M on lU". II IF b'O' 

e(ine". L'jO 


Fig. y. 



There is uot, in this brief notice any attempt to set myself up 
as the discoverer of the composite character of the bypyramidal 
cryslals. On the contrary, I suppose tiiat fact already known, 
and the evident object of the notice was merely to point out the 
precise relation of the simple, to the compound crijstal which had 
not to my knowledge been previously iiscertainod. 

The reason why 1 did uotreter to Dr. Brewster’s paper on the 
same subject was, that 1 knew it to be incorrect both in measure¬ 
ment and descri])tion, and felt at that time no particular motive 
to expose these inaccuracies, nor should I have noticed them 
now if the task had not been forced upon me by Dr. Brewster. 
Tlie prismatic planes whicli commonly appear on the simple 
crystals of this salt are those marked c and c" in fig. 1, the luutual 
inclination of which is 112° 20'' very nearly, but according to 
Dr. Brewster it is 114°—an error of not much more than a 
degree and a half , and which may, perhaps, uot be an uncharitable 
measure of Dr. Brewster’s ordinary precision. 
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Dr. Brewster also supposes these planes c to remain upon the 
compound crystal, whereas it is evident from fig. 2, that they 
entirely disappear from that form. The measurement of the 
planes e over M, in the bypyramidal crystal, is 112^^ 44'very 
nearly, instead of 114° as quoted by Dr. Brewster. 

Dr. Brewster also alludes in his paper on this salt to crystals 
with one axis and crystals with iwo <u es of double refraction,—a 
fact which seems to place another stumbling block in the way 
of Dr. Brewster’s optical system, and which affords additional 
evidence that the optical characters of minerals are liable to 
modifications from causes not yet understood. 

I would have here closed my observations upon the article quoted 
above from Dr. Brew.ster’s review, had not the Doctor chosen 
to tack to its tail what I suppose he intended for its sting—an 
observation about Apiip/nii/ilcf or rather, as I suppose he means, 
about his favourite Tesse/ile. On this mineral, as 1 have shown 
elsewhere, Dr. Brewster has allowed his imagination to revel to 
the top of its bent; and whatever may be the fate of any other 
of Dr. Brewster’s novel speculations, his extraordinary disco¬ 
very in crystal building* relative to this imaginary species, is 
not likely to have any other claimant, or ever to find its way 
among “ Decisions on dispuled Inventions.” It will remain a 
memorial of the great extent of the Doctor’s knowledge of nature, 
and may at last be fortunate enough to occupy a niche in the 
temple of Fame as a comj)anion to the celebrated optical sijstcm 
of Miss Margaret Macavoy. 

But seriously, for really these sprightly effusions of the Doc¬ 
tor’s pen, in which, as regards myself, he has indulged himself 
wherever an opportunity has been afforded him, scarcely merit a 
serious attention, if the claim of 'I'esselite to be ranked us a sepa¬ 
rate species had any real foundation, it might have been expected 
to be so distinguished in the latest work on mineralogy which 
has been published in this country, I mean that by Dr. Brews¬ 
ter’s coadjutor, Mr. Haidinger. 

But the observations of this gentleman on Tesselite, although 
they are, perhaps, calculated to soothe the froward philosopher, 
do not compromise his own judgment as a mineralogist. 

• The following extract from a paper by Dr. Brewster in the Edinburgh Philosophi¬ 
cal Transactions for 1S33, announces the discovery here alluded to: 

“ The Tcsselite could not,'' Dr. Brewster says, “ have bcM formed bif the ordinarif 
process of crijsta!lizatit>n, but that a foundation appears to be first laid by means of 
uniform homogeneous plates, the primilim form of which is pyramidal; a central pillar 
whose section is a rectangular lozenge, then rises perpendicularly from the base, and 
consists of similar particles. Round this pillar are placed new materials, in the form 
of four trapezoidal solids, the primitiue. form of whose particles is prismatic, and in 
those solids the lines of similar properties are at right angles to each other. The crys~ 
tal is then made quadrangular by the application of four triangular prisms of unusual 
acuteness. These nine solids arranged in this symmetrical manner, and joined by tran¬ 
sparent tines performing the functions of a cement, are then surrounded by a wall com¬ 
posed of numerous films, deposited in succession, and the whole of this singular assem¬ 
blage U finally roofed in by « plate exactly similar to (hat which formed iisfoumlation,'* 
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He thus disposes of the mineral in question. “ Dr. Brewster has 
observed that in certain varieties (ofapophyllite) to which he has 
given the name of Tcsselife, the phenomena of double refraction 
cannot be explained upon the supposition ofa single axis, and even 
the properties of the mineral are not uniform in this respect through¬ 
out the whole mass, but that it appears to be composed of 
various parts acting differently upon light. It will depend upon 
a future accurate examination of the crj/i^lalliue forms and other 
jnvperties of this substance in comparison with these ohscrva- 
tiousy whether thei/ will cojicur in fixing the limits of the species, 
or whether this will depend solehj upon the opfkal slrue.lure of the 
miueraV' 

Thus the/h/c of my lucubrations on the structure ofapophyl¬ 
lite, which, it will he recollected, went to show that the optical 
characters of minerals were not yet sufficiently understood to be 
relied upon for the discrimination of species, is their distinct 
recognition by one of the best mineralogists of the present day. 

H. tJ. B. 


Article IV. 

Notice on the Temperature of the. Surface Water (f the Atlantic, 
observed durimf a Voi/a'^e to and from Jamaica. By H. T. 
De la Beche, lisq. FlbS. 

(To the Editors oi' ihe Annals of J^hilosophy.) 

CExNTLE.MEN, 

My principal object in presenting the annexed notice of tem¬ 
peratures for insertion in the Annals is to induce some of the many 
persons who so often traverse the Atlantic to and from our West I n- 
dian (Jolonies, to make similar observations (than which nothing 
can be more easy) respecting the temperature of the surface water 
during their voyages, as we can only arrive at any thing like a 
satisfactory theory on this subject from accumulated observa¬ 
tions, made at different seasons of the year, and in various parts 
of the Ocean. 

The following observations were made at noon each day, the 
temperature of the surface water being found by plunging a 
thermometer into a bucket of water just taken from the sea, and 
that of the air being ascertained on deck, and in the shade. 

Currents must of course have considerable influence on the 
temperature of the surface w ater, for instance, it seems probable 
that the continuation of the Gulf Stream raises the temperature 
to the southward of the Great Bank of Newfoundland. 

As it is not, however, my present object to enter more fully 
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on this subject,* I shall content myself by adding the following 
list of temperatures, observed during my voyages, trusting that 
they may be found useful by adding a few facts to our informa¬ 
tion respecting the surface temperature of the Atlantic. 

Observations made during a Voyage from England to Jamaica in 

the Ship Kingston. 


Tcniperature. 


18-’3. 

Latitude. 

Longitude. 8 

. A\5itcr 

Air. 

Wind. 


Nov. 10 

50« 

• 40' N .5<: 

• .30'W 

500 

51'> 

SL 

Fine l)recze; clear wentliei 

11 

48 

23 

10 

4 

.56 

53 

SSL 

Fresh breeze. 


16 

00 

12 

4.3 

56 

56 

SSL 

Moderate. 

13 

43 

34 

15 

3 

60 

.59 

SL 


14 

41 

12 

17 

.30 

61 

62 

L 

Fine breeze. 

15 

.38 

20 

19 

0 

6) 

61 

i<: 

'S(pialls. 

lo! 

36 

40 

19 

29 

66 

«).3 

Calm 

ni36 

28 

20 

16 

0.5 

67 

SSW 

laglit wind. 

1s!35 

22 

21 

.59 

67 

64 

m; 

Fine ])recze. 

lOi 

33 

28 

22 

26 

68 

(iO 

W" 

LiglU wind. 

eo 33 

12 

23 

It) 

g4 

70 

SS'W 

Ditto. 

till 

3.3 

10 

23 

30 

68 

67 

('.ilm 



32 

.51 

2t 

0 

f).S 

71 

I'ar. 

Liglit winds. 

yri! 

31 

31 

21 

42 

69 

71 

Mu 

Moderate. 

24 !?0 

4.5 

26 

18 

71 

»• 

i J 

K 

Ditto. 

25 28 

00 

27 

51 

72 

76 

SK 

Fine breeze. 

2(> 

26 

40 

29 

7 

74 

77 

s. 

51oderate. 

27 

2.5 

39 

31 


7,3’. 

7 4 

s 

Frc.Ji wind; gale at night. 

2S 

2.5 

00 

32 

49 

7.5 

()9 

s 

L'ale. 

20 

24 

50 

.34 

4 

75 

76 

SJ2 

Strong breeze; gale at night. 

30 21 

11 

36 

.38 

7.5 

75 

— 

(»ale. 

Dec. 123 

1.3 

.38 

43 

7.5*- 

77 

si: 

S' rong lireezc; g.'ilc at night. 

2 22 

40 

40 

56 

77 

77 

_ 

(>ale. 

3 21 

39 

42 

06 

77^ 

78} 


Fine breeze; thunder storms 







at niglit. 

4 21 

10 

44 

16 

77 

77 

si: 

Light winds trad calms. 

h' 

21 

22 

4.5 

41 

77.} 

77 

NAV" 

Light airs and calms. 

f>21 

6 

46 

9 

77} 

78} 

S by Ji; Light breeze. 

7 ! 

21 

2.3 

17 

7 

78 

75} 

NAV^ 

Light winds and calm,s. 

8' 

20 

34 

47 

18 

79 

78 

Calm 

91 

20 

6 

48 

22 

79 

77 

NE 

Moderate. 

10 

19 

0 

50 

20 

79 

t} 

NE 

Fine breeze. 

11 

18 

1 

52 

47 

79} 

77} 

NE 

Ditto, 

12117 

9 

,54 

57 

79} 

79 

NE 

Ditto. 

1.3'16 

34 

1.58 

14 

80 

so 

ENE 'Ditto. 

14 

'|OfF theN side of ? 

( (riiadiiloupc, ) 

80} 

79 

ENE 1 

Ditto. 

15,16 

42 N 

64 

4 AV 

80 

80 

E 

Ditto. 

I6I16 

52 

66 

32 

80} 

80} 

E 

Ditto. 

17 16 

50 

09 

9 

81 

81 

E 

Ditto. 

18 17 

18 

72 

.30 

SI 

80 

E 

.Strong breeze. 

19 I? 

3.S 

75 

.3 

80} 

80 

E 

Fine breeze. 

20j 

J Off Port Royal, ? 

( Jamaica. j , 

82 

8.3 

SE 



• For ttc same reason I refrain from comparing the temperatures that I obtained 
with those that have already been noticed by others. 
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Ohscrvallonii made during a Vui/agc front Jamaica to .England, in 
ki.^ Mqjcsli/’s Packet Prancis Frccling. 


Tfni])t‘raturo, 


Date. Latitude. Lonj'itudc.', "Wind, 

is-il. 1 


Dcf.SO \H'^ 

51'? 

s' 17 4“ 5.8'\V 

81'^ 

8S'^* 

Var. 


SI 10 

.SO 

174 

■is 

Bl.V 

sol- 

Ditto* 

Lij'^lit Ort’O/.cs. 

JB'-'.'). 

Jan. lilO 

42 

74 

48 

HS'; 

B’l 

(aim 

Find Wsvind in the evening, 


|IO 

50 

7,S 

.SI 

Hi' 

70 

N 

(J.de. 


yn 

0 

7,1 

45 

78 

77 

NE 

■tnmg EXE in the evening, 

•Ji 

yy 

8 

71 

21 

78 

70 

i: 

Fine bree/e. 

:y 

y.s 

32 

74 

12 

78 , 

77 

E 

Light wind. 

i; 

yt 

27 

7S 

10 

77 

74 

S\T 

I''ine hrcc/,e. 

7 

y.> 

1 

71 

10 

7.5 

7:1 

X 

|l''resli l>ree.5e. 

B ‘^.5 

21 

70 

•10 

75 

70 

.N.VE it 1 ;!.'^(|iially. 

0 

y« 

.5.S 

(iO 

.50 

75 

00 

Var. 

U’Vcsli. 

11) VB 

18 

r.7 

.SI 

71 

7.S 

.S\V 

Iljight breezes. 

11 

;yB 

21 

00 

18 

72 

71 

ENE 

Fresli breeze. 

I‘2|S0 

.52 

00 

no 

72 

70 

\’ar. 

I'ine breeze. 

IS.JI 

20 

OJ 

20 

00,j; 

08 ■ 

00 

8.S E 

Ditto. 


.54 

00 

24 

00 

.S 

Strrtng breeze. 

Ij 

SI 

sy 

58 

.SO 

07 

01,', 

SE 

Ditto. 

If) 

l.s."> 

.sr> 

5.5 

40 

(>(» 

07'‘ 

sw 

.Moiler.'ite. 

17 .‘it; 

.s.s 

.5.S 

H 


00 

s\v 

Ditto. 

ISST 

4.5 

)l 

5 

OOi 

00,', 

S\v 

Ditto. 

lolso 

17 

47 

54 

07 ' 

05“ 

\’ar. 

,.8tvong wind. 


22 

14 

SO 

00 

.504 

N 

dloileratc. 

‘■^1 

■10 

.S7 

IS 

0 

05 

o.s' 

NE to.S.Sl j.Squally. 

ysi 

41 

40 

10 

S.S 

02 

04 

SSW 

'.Moderate. 

as 

IS 

I.8 

S7 

20 

02 

01 

tv 

Ditto, 


4S 

IS 

S4 

5S 

01 

0.1 

.S\v 

.■Moderate t fog. 

rA 

44 

.SO 

■SO 

50 

00 

02 

.Stv 

(fale. 


47 

2(i 

4 


00 

tV8VV^ 

.8trong wind. 

Ti 

Hi 

24 

21 

17 

57 

51 

Vav. 

Ditto. 

ys 17 

no 

10 

0 

55 

5.5 

Ditto, 

5loderale. 

eo 17 

45 

15 

4 

5Si 

52^ 

S 

Ditto. 

IS 

41 

11 

8 


52 

SW" 

Ditto, 

.Si 40 

21 

H 

5 

51 

52 

8\V 

Fresii breeze. 


Article V. 

On the Value of Lease.s. 

(To the Editors of the Antia/sqf P/iilowphij.) 

GENTLKI\IEN, 

T 11 ji following’ question being one of very frequent occurrence, 
and having met with no solution of it, you will oblige me by the 
insertion of that which 1 now send. 

A leaseliold estate, after deducting ground rent, produces 
aiuuially a clear improved rental of («). It is renewable every 
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(«) years on the payment of a fine of (6). What is the lease 
worth, considering it as a perpetuity subject to the ground rent 
and renewal fines, and allowing interest at r per cent. ? 

Solution. 

Let R = the amount of 1/. at the end of one year at r per 

I 

cent.; then will be the present value of an annuity (a) 

to continue for (m) years. But if (m) be infinite, then will 
^ be = 0, and the present value of a perpetual annuity a will 

At the end of m years, the amount of the fines and the inte¬ 
rest thereon will be h x R”' + h x + h x &,c. 

=z b X (R- + R’"-'* + R'—"", &c.) = F. Let p represent 
the number of times n is contained in m without remainder, and 

put R" -1- R"*-" + R”*--'*.dividing 

this equation by R" we have R"'"" + -p . 

by subtracting the latter equation from 
the former, R”* - R-r"- = S - and S = 

* R" 

. F, the amount of the fines and interest thereon will therefore 

— |i 

1 

I 

Rm _ R,m — + ! . n 


^ — |i -F * * « , 

be, = o X I , and since 1/. present money is equal 

' R.. 


to R” to be paid at the end of 7n years, R"': 1 :: 


1 


R™ —R'» — j) + I.» 

Rn 

R'“ —1> + 1 •« 

|\ 


, the present value of the fines = 


I 

IF* 

1 


1 - 


R» 


1 


I 


.. I —n - 

1_ V Rm 1 — 1_J X R*" + ' • “ 

* - R» " R» R-* " 


. But if m be infinite, p 


will be so too, and the quantity 


1 __L’ X R»'+‘ “ 
R* 


being infinitely 


small will disappear from the equation, and will be the 


^ R» 


present value of the fines on a perpetuity. The present value of 
the lease will, therefore, be ^ ^ j . 


W. B. 
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Artici-e VI. 

A?i Outline of an Attempt at the Disposition of Mammalia into 

Tribes and Families, nilh a List of the Genera upparcnlly 

appertaining to each Tribe. By .J.B. Gray, Esq. FGS. ifcc. 

(To tlie Editors of tho of Philosophi/.) 

(JENTLEMKN, Jirithh Mii.^rtim. 

Ai,Tiioi)Gii popular curiosity is aluiust c\c!usi\ely coutined 
to f ile studv of the manners of this class of animals, an eminent 
zoologist has observed, that not\vithstandingthe anatomy of the 
Mammalia has had infinitely more attention jiaid to it than that 
of all the rest of the organized creation put together, it is not too 
much to say tliat their natural arrangement is as little or even 
less known than that of any other jiart of zoology. 

Indeed llliger and Cuvier are the only zoologists, since tlietimo 
of lannuMis, who have paid attention to the classification of Mam¬ 
malia. The arrangement of the former is professedly artificial, 
and of that of the latter, the above quoted zoologist has observed, 
that no vvliero at least do wc find inconsistencies so conspicuous 
as in the following order (ipioting that of Cuvier), which is that 
nevertheless of the most learned comparative anatomist in 
existence. 

I have found the orders of Linnams, which are merely a para¬ 
phrase ®f those proposed by Bay, to be exceedingly natural, and 
several of my families have been established as orders and genera 
by Cuvier and others. In the following sketch, the disposition 
is more novel than the families themselves, except in the order 
Clires, where 1 have attempted (but not very successlully 1 am 
afraid), to re-model them entirely, and to divide them according to 
their general habits. In so doing I placed the genera together, 
in what I considered natural tribes, and then threw them 
into what appeared to be natural groups, and have at¬ 
tempted to find out stuiie character common to the tribes by 
which these groups might be distinguished ; but much more is 
wanting to be known respecting the genera of this order. 

I have added to each of the tribes a list of the published 
genera which have come to my knowledge, with the name of the 
original describer.* 

§ 1. Teeth of the three, distinct sorts, and forming a continuous 
series. 

Order I.— Primates, Lin. 

The anterior, and the hinder extremity, with a distinct and 

* The Mammalia at present in the IMuseuni amounting to about 200 species, are dis¬ 
posed, as far as is consistent with their being well seen in the present conAned space, 
according to the following arrangement. 

Ncto Series, vol. x. z 
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opposite thumb ; claws (lat, small; grinders uniform, tubercu¬ 
lar ; condyle of the jaws round; orbital and temporal fossae dis¬ 
tinct; penis frcii, pendulous ; teats pectoral, 

*Anllu‘opomo7'phous. 

lui/n. 1. IIoMIlSlD^K. 

Cutting teeth four above and below ; grinders 5-5 above and 
below ; nostrils separated by a narrow septum. 

i'Tail none. 1. Jlontiniiid, lioino. 2. Siniiina. Troglodytes, 
(icoff. Siinia, Jjin. llylobates, l/figcr. ifTail long or short, 
o. ricsht/liiid. Piesbytes, Escht/. 4. Cercopithf'rlna. Lasiopyga, 
J///g. Cercopithecus, fjiii. Cercocebus, (jeolf. Macacus. 
5. CijnovcphaVuia. Cynoccphaliis, Brhson. Papio, Jirisson. 

Vam,2. SAUitviiiD/i-:. 

Grinders 5-5 in each jaw, acutely tubercular, or G-() bluntly 
tubercular; nostrils separated by a broad space; tail long. 
South America. 

'I'Tail end naked. \. Mi/celiua. Mycetes, 2. Ateliua. 

Ateles, Geo/I'. llrachyteles, Sj>i.r. Gaslromargus, Spix. Lago- 
thrix, (ieofj'. ttTail end hairy. 3. L'a/lithriciua. Cebus, Erxl, 
4. Saguiuiua. Saguinus, Jmeep. Nyctipithecus, Spix. Pithccia, 
Gcoji'. Brachypus, Sjiix. 5. Harpaliua. Jacchus, Geoff. 
Midas, Geof. 

** iluadrupedoid.' 

Fam.^. LnMUitiD.i'. 

Grinders ()-6 above,.5-5 below; nostrils terminal; extremities 
tree ; first finger of the hind feet armed with recurved claws. 

•I'lleadlong; grinders blunt. l.Jjemuriua. Lemur,Lin. 2.Li- 
clianotina. ludris, Lneep. Lichanotis, Illig. tfllead round. 
3. Loridina. Loris, Geojf. Nyaticebus, Geo//*. 4. Galagonina; 
Otolienus, If/ig. Galago, Adams. Cheirogallus, Geojf. 5. Tar^ 
sina, Tansius. C. Cheiromina. Cheiromys, Guv. 

Fain. A. GALEOPiTiiEcin.T:. 

Grinders b-() above, 5-5 below, acutely tubercular; extremi¬ 
ties and tail enveloped in a hairy .skin; finger short, 

Galeopithccus, Fallas. 

Fam. 5. VespertilionidjE. 

Grinders various, true 3-3 in each jaw ; tail, limbs, and fingers, 
inclosed in thin, naked membranes, lingers very long, stretching 
the membrane. 

'I'Nose leaved. 1. llkinolvphina. Megaderma, Geojf. Rhi- 
nolophus, Geo//'. Nyctcris, Geo//'. Mormoops, Leoc7i. Nycto- 
philus, Leaifi. 2. Fhifllostomina. Phyllosiomus, GeofJ'. Vam- 
pyrus, Geoff. Arctibens, Medatcus, and Monophyllus, Leach. 
Diphylla, Spix. Rhinopoma and Glossophaga, Oeof'. ii'Nose 
leafless. 3. Ftcropiua. Pteropus, Geojf. Cynopterus and 
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Macroglossum, F. Cuv. Cephalotis, Geqf)’. Ilarpyiu, li/ig. 
4. NoitHionina. Noctilio, Lin. Stenoderniaand Nyctinomus, 
Gcnif’. Dysopes and Molossus, FCiiv. 5. Vatpt’Hi/ionina. Ves- 
pcitilio and Plecotiis, Geojf'. Harbastellns, Gray, l^roboscidea 
and Thyroptora, iipix. C;ulano, l^iiach. 

Order II.—Fjcua;, Lin. 

TI)unib of the fore extremities not oppoiiite; toes clawed} 
teats ventral; penis sheathed. 

'^'Cntli/ig teelh six above and below; grinders of three sorts. 

ram. 1. Felij),^;. 

'foes only applied to the ground in walking. Nose scarcely 
mobile, rounded. 

•I'No tubercular grinders in the lower jaws. 1 . Hi/enina. 
Hyena, liriswn. Froteles, (icoj'. 2. Fe/iiia. Felis, Lin, 
Lyncus, Gray. Prionodon, ILorsf. i iTubcrcnlargrinders in both 
jaws. ;j. Mnstedina. Putorius, Zorilla, and Mephitis, Cno. 
iMustela, Lin. Lutra, Hay. 4. Viverrinu. Vivena, Lin. 
Chnu.tta, Ciw. Herpestes, li/ig. (Jrossarchns, L.Cuv. iSuricata, 
JJesni. I'aradoxurus, F. Cnv. Ictides, Va/enc. 5. Lanina. 
(Janis, Lin. Fenuecus, Desni. Lycaon, Brookes. 

Lam. 2. Unsina:. 

The soles of the feet bald, cartilaginous, applieel to <he ground 
in walking ; tocsb-5 often armed with long claws ; nose mobile, 
often used in digging. 

j Tubercular grinders, 2-2 above, and 2-2 or 1-1 below. 1. 17;- 
sina. IJrsus, Danis, (7/v/?/. Prochilus, ,////»•. IJelarctos, 

Hors. Thalassarctos, Grat/. 2. Froct/onina. Procyon ami 
Nasua, Slorr. /Potos, Ge(y/’. TTTubercular grinders 1-1 above 
and below. 3. Gnlonina. Culo, llelz. Galera, Brown. Gri- 
sonia, Gray. Mellivora, Slorr. 4. Myadina. Myadus, 
F. Cnv, 5. Taxina. Meles, Frisson. 

^*Ciilting teeth various {rarely six above and below); grinders 
of 17X0 sorts, false a/id tubercular. 

T'ain. 3. TAuriDiE. 

Gutting teeth distinct; grinders acutely tubercular; logs short 
for walking or digging ; no nursing pouch nor marsupial bones. 
Allied to Vespertitionidw. 

*'Fore feet lit for digging. 1. 'Lalpina. Talpa, Lin. 2. Chry- 
socliiorina. Condylura, Jlliger. Chrysochloris and Scalops, 
Cnv. ttFore feet for v/alking. 3. Soricina. Sorex, Lin. 
Mygale, Cnv. 4. Krinacina. Frinaceus, Lin. o. Tenrecinu. 
Teurecus, Lacep. 6.? Tnpuina. Tupaia, liajjles. 
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Fatn.4:. DiDELPinnii;. 

Cutiiiig teeth distinct; canine sometimes wanting ; grinders 
acutely tubercular; thumb of bind feet mostly distinct, clawless; 
nursing pouch and marsupial bones distinct. 

i (hitting teeth six above, two below. 1. Macrophia. Macro¬ 
pus, S/ian\ llalinaturiis, IHigcr. Potorous, T)esm. 2. Phalun- 
gialliKt, Acrobata, i)c.swi. Petaurus, F. Cuv. JMialangista and 
Balantia, Il/igcr. t Phascolaretus, lilainv. ii Cutting teeth 
not six above, ami two below. 3. PliaKCo/omlna. Phascolomys, 
Jiiigcr. A. Didalphiim. Didelphis, Lin. C'heironectes, llligcr. 
5. jjast/urina. Peracyon, Gray. Dasyurus, lUiger. Phasco- 
gale, 'iem. tJ. Fenunclinn. l^erameies and Isodon, Geof. 


Cutting teeth six or four above, four or two below; canine 
teeth distinct; grinders tubercular, or truncated; limbs short, 
tin-shaped, hinder ones horizontal; nostrils operculated. 

fCrinders many rooted ; ears none; nose simple. 1. Sleno- 
rhyncina. Pelagios, F.Cnn.. JStenorhyncus, F.Cnr. 2. Vhocina. 
Pboca, p! (Cnnders roots simple, or divided, and with ears 
distinct.) 3, Enhydrina. Pnhydra, Flein. 4. Olavuna. Ctaria, 
Fei'on. Platyrhymdnis, P'.Cnv, 5. Slenwiolopina. Stenimoto- 
pus and Macrorhinus, E. Cuv. 

§ 2. Tcef/i not of three sorts, or not fornting a continuons scries. 

Order III.—Cf/ivi:, Lin.' 

Teeth none, or all similar, conical; body, fish-shapcd, nearly 
bald; limbs tin-shaped, hinder sonictiiues forming a horizontal 
tail. 

*Skin smooth, without any hair or whiskers. 

Earn. 1. llAL/FNlDiF. 

Head very large, one-third the length of the body. 1. Dnlee- 
nina. Bal'.ena, Wit/onghby. Bahvnoptera, Lacep. 2. Physe- 
terina. Physalus, Lacep. Physeter, Inn. Catodon, Lin. 

Earn. 2. I)f i,i> hint n. f. 

Head small or moderate; body long; blow'ers united. 1. Del- 
phinina. Dclphinus, Lin. Deljihinorhyncus, lilainv. 2. Ehoew- 
nina. Phoemna, Cav. Delphinapterus, Lacep. Hetcrodon, 
Blaine. Monodon, Lin. 

*'*Skin rather hairy, whiskers distinct ; grinders Jlal-topped. 

Fa tn . 3. T in c 11 k chid i\\ . 

Body oblong; hind feet, rather prominent, clawed; tail short, 
separate; canine upjier, very long exserted. 

Trichecus, Lin. 

Fani. 4. Manatidf. 

iVlanatus, Cnv. 
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Fam. 5. IlALicoiiiDiii. 

Halicora, llliger t Stellcrus, Cuv. 

Order IV.—CJi-iuks, ld)i. 

Teetli, cutting, two in each jaw, large, strong, separated 1‘roin 
tlie grijiders by a s})a(‘(;; canine tecih none; condyles ot“ tlie 
jaws longitudinal; orbital and tenijioral (bssa>. united; loos dis¬ 
tinct, will) small c(mic.al claws ; tinnnb sometimes rudimentary. 

I I’Aceedingly dilhcult to arrange: the lollowing is ojily an 
attempt according to their Itabits.] 

* Fur 'teilh seultcrcd larger liaira or sgines; tail s^uay or scaly. 

I'aiu.l. iMi; I? I na ;. 

(hitting teetli t\\ o in each jaw, lower, awl-shaped; grinders 
sim])le or compound, iqiper slndving backward, lower I'orwards; 
limhs jiroportioiiafe ; tail scaly; liir witJi scattered longer hairs, 
or flat spines; cl.ivicles distinct. 

i ( hinders rooted, simple. [, Marina. iMiis, /y/i/. Otinnys, 
/’. Cue. (lapromys, !)e.\/a. ‘J. Uydmmi.at. Ilydromys, iieo(). 
'i'i(hinders rootless, compound. Oadafriaa. Ondatra. 

4. Oasloriiia. Oastor, Lin. Osteopera, IJarltin. o. /'Ir//?/- 
a/ina. Echymys, Gca/I'. lleteromys, l)es/a. iSaccoinys, F. 
Vac. 

J'aat. 2. llis-ritici na;. 

( hitting teeth two in each jaw. Ion er, truncated ; grinders 4-4 
in ('ach jaw, rooted, componnd; tongue and body covered w ith 
spines; clavicles none. 

i'J’ail short. 1. Ilistrix, Lin. 2. Aeanlhia. j iTail elon¬ 
gated. o. Ihythi/on. 4. Spygurus. o. Siiutluirus, F, Cue. 

^^Fur nearly etjually soft; tail none, or hairy. 

Fani. 3. Lm’ou i d t.. 

(Jutting teeth two in eachjawg or four in the iipjier one, low'er 
one siibsnbulate; grinders numerous, rootless; ears generally 
large; tongue often hairy ; eyes large; clavicles none ; fore feet 
short; hinder ones long; tail none, or very short, hairy; lur 
soft. 

■t (Jutting teeth four above. 1. Lejwrina. Lepus. ? Lago- 
niiua. Lagomys. i'i'Chitting teeth two above. 3. Cnciina, 
(Javia, Lin. Kerodon, inCh/c. 4. UydroehaFnnt. IJydrocharus, 
Frisson. 5. Dasyporcina. Erclogenys, UHg. Dasyporca, lUig. 
Dolichotis, De.'in. 

J'ani.4. iKuiioin.i:. 

(Jutting teeth two in each jaw; grinders simple, or compound, 
rooted; ears moderate; eyes large, prominent; clavicles dis¬ 
tinct ; fore feet short (used as hands); liind feet very long ; tail 
long, hairy, used iii leaping or walking; fur soft. 
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fGi’inders compound or rootless. 1. Pedesiina. Pedestes, 
Il/ig. 2. Dip'nia. Dipus, .SV/m'Z>. IVleriones, i*’. Cmu. not 
‘HGrinders simple, roots divided; legs nearly ef)ual. 3. (ierhil- 
liua. Gcrbilliis, J)esn/. 4. Myoxina. Myoxns, Gmcliii. 
f). Scninna. SciuroptvU’us, F. Ciiv. l^tcromys, L'uv. Macroxus, 
F. Cur. Sciurus, Liu. Tamia, Illiger. The latter genus is 
very closely allied to Airlouiiuu. 

Film. r>. A s n A L A <: 11) a; . 

Cutting teeth two in each jaw, lower chisel, or awl-shaped, 
often very much exposed ; grinders coiuj)ound or simple, rarely 
rootless; ears and eyes often very small, sometimes hid; clavicles 
strong; limbs proportionate; tail none, or hairy, cylindrical; 
i‘ur very soft. 

id. Aspulaciiiu. Oryeterus, F. Cur. ilathycrgus, lUigvr. 
Aspalax, OHr. 2. Lemuiun. 'Arvicola, .Luce/). Sigmodon, 
ISay. Neotoma, Suy. JiCmnus, .Liu. i‘f3. Crirciiua. Crice- 
tus, Jjucvj). 4. Psciuiotouiiuu. Pseudotoma, Sai/. Dij)lostoma 
and Geomys, Fujj- 5. .[/rtoruuu, Arclomys, (iuu'l. Spenuo- 
philus, F. Cuv. 

Order V.—I^xoulata, Um/. Brufa, Pecora, and Dellnu', Z/i//. 

Teeth irregular; cutting and canine teeth often wanting in one 
or both jaws; grinders all similar, sometimes wanting ; toes 
large, covered with lioofs or large coiiical claws. 

*7'<ro middle iocs large, eijual; hones of the melaearpus and me!a- 
larsus united. 

Finn. 1. Bov 11 ) i;. 

Two mitldle toes separate ; cutting teeth eight below; upper 
jaw callous ; grinders 0‘-b in each jaw ; frontal bones with horns ; 
gullet with two large pouches just belore the stcjinach, used lor 
holding and soaking the food before it is chewed; using their 
liead and horns in defencen 

i'iiorns persistent. l.Forinu. Dos, L/u. Gvis, Lb/, (.'ajira, 
]dn. Antilocajira, Ord. Airtilope, Ihissou. Catoblepas, Cray, 
Med. I\ep, The nostrils of this genus are very peculiar, being very 
largo, and exactly covered with a moveable lid. 2. Camelopar- 
dina. (•amelopardalis, Lin. 

■pl'Tlorus none, or deciduous. 3. CanieUua. (hunelus, Lin. 
Auchenia, Illiger. 4. Mosrliina. ?.1oschus, Lin. Memina, 
Cray, M. 11. d, Cervina. Muntjaccus, Crai/. Coassus and 
Capreolus, Cesner. Axis, Blaine. Cervus, Liu. Dama, Gesner. 
Tarandus, Fliny. Alus, Finnj, 

Fam.2. Equioa:. 

Two middle toes soldered in one; cutting teeth six in each jaw; 
canine teeth one in each jaw; gullet and stomach simple : using 
the hind feet in defence. 

Equus, Lin. Asiuus, Gray. 
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*'*Toes3,4,orl)fio each foot, nearly equal; teelhnearlymonc series. 

Ffim . 3. E 1. E P H A N T11) /Ti. 

Grinders rooted, transversely ridged ; toes 3-3, 3-4, or 5-5 ; 
last joint covered with a hoof; skin thick, nearly naked ; hairs 
large, ridged ; gullet simple. 

tNose extended into a trunk. 1. I'Jcphanliua. Elephas, 
Lin. Mastodon, Cuv. 2. Tapirina. Tajjirus, Hriss. kophio- 
don and Paleotheriuin, Cuv. ti iVose not })roduced into a 
trunk. 3. lihiuoccriua. Ithiimceros, Un. llyrax, Herman. 
(allied to CV/r/V/m.) Iiij)nra and Elasniotlieriiun, biseher.'l Ano- 
plotheriinn, Xyphodon, Dolicliotinia, Adapis, Anthacol heriiim and 
CIneropotaniiis, Cuv. (all very much allital to Suina). 4. Suiua. 
Sus. Zy///. Babiroussa, Phascoclnerus, l'\Cuv. Dicolyles, Cuv. 
5. Jlippopolamina. Hippopotamus, Liu. (allied to Ilulicoriihc!) 

Fum.4. I)ASY p[j)ir.. 

(irinders rootless, crown Hat, soinelimes entirely wanting; 
lace long, acute; moutli mostly very small; body armed with 
scales or ridged hairs. 

•jdludy covered with scales and armour, revobile. 1. Alauiua. 
Manis, Lin. '2. Dasi/juna. 'rylopoutes, UTn^er. Priodon, 7/. ('//u. 
not Jlorsf. Dnsypus, Liu. (ddamyphurus, Harlan, fidiody 
hairy or spinous, not convolute. 3. Orycteropina. Oryctero])us, 
Ocof. d. JMi/rniecophayina. Myrmecophagus, Lin. Tanian- 
dua, Grail, i\l. lx. t’yclothurus. Gray. 5. Ornilhoryiuina. 
Echidna, Cuv. Ornithorhyncus, JUutn. 

Lam. 6. Bit a nvpin 

Grinders rootless, cylindrical; crown, Avhen young, conical; 
tail round ; neck short; limbs very long ; teats pec! (Wal; hair, 
dry,crisp; stomach two or three ce!led(allieii to [joridtc in hubils). 

Bradypus, IJn. Giiolu'pus, Kliper. Megatherium, Cuv. 
Megaionix, .Lji'erson. 

I have ])laced tj’/m’.s- b(!tween Cehv aiuK nyi(lalai\\i\t the orders 
of mammalia and birds should be parallel in analogy; and also 
because both orders have apparently a. nearly etpial allinitylo the 
J^rimates by the genera Ihadi/pttn in oi'.e, and Cheinnnys iii 
the otheig but theatl’mity ol' iJippopolamus to some of the Cetce 
is much more apparent than any aliinity that 1 am able to dis¬ 
cover between any of the Gtircs and the latter, d’he Ghres and 
the bngulala are allied by means ot the genera JJi/droclutras 
and Jlyrax. 
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The following series will exhibit the maimer in which the 

orders appear to be connected together:—■ 

Order 1.—Primates. 

T>/j)lciil Groups. AuuccUint Groups. 

Vam. 1. Hominid.p, 3. Lemmidie. 

2. Sarigiiidoe. 4. (hileopithecidie. 

/>. Vespei'tiliouidie. 

Order 11.—Pi; u. e. 

Fum. 1. Fclidu!. 3. Talpkhe. 

2. Ursida;. 4. Diilclphida'. 

3. IMiocidrC. 

Order III.—CET;r. 

TiipU'iiI Groups. Aiiiurluul Groups. 

Faiii. 1. liaheiiidie. G. Trichecliida*. 

2. Delphhiida', 4.? Maiiatida'. 

f),{ llalicorida*. 


Order fV. — Cj.irks. 

Ilistricid;e. LeiJoridu'. 

Mnrida;. lerboidie. 

Aspalacida’. 

I am uiieerlaiii wliicli are tin- typical lamihes ol'tliis order. 


Order V .— UiNcjulat.v. 


Fu)n. 1. Bovidan 
2. B(jmda\ 


3. Plci)liantida\ 

4. Dasypid-a\ 
r>. Bradypida*. 


Article VH. 

On the Influence of Solar Light on the. Process of Comhuslion. 

By Thomas iVPKeever, MI). 

(To the Editors of tlie Annals of’ Fliilosophi/.) 

(rENTLE.MEN, 

There is an opinion ])revalent in this, and I have reason to 
belicNe in other countries, that the sun’s rays, or even the ordi¬ 
nary light of day, when admitted freely into an apartment in 
which a common lire is burning, have the power either of dulling 
it considerably, or should the combustion be going on languidly, 
of altogether eft'ecting its e.xtinction. Hence it is a common 
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practice to place screens of different kinds before the fire-place, 
or to close the sliutters of the apartment in order to prevent as 
much ns possible the access of light to the burning materials. 

I was for a long time impressed with the belief that this was 
merely a piece of popular prejudice, for which there existed no 
rati(jnnl foundation v/halever, or tliat at furthest, the apj)carances 
might bt; owing to thi', nstina having become less sensible to the 
comparatively feeble rays emitl<'d by a body in a low state of 
combustion while already under the inllueuce of a stronger light.*' 
But as o[)inions so generally ent.erlaim'd usually rest more or less 
on observation and experimice, the best sources of evidence in 
all such cast's ; and as 1 was unable to procure any inlbrmation 
whatever on the subject, from the several works on chemistry 
which I have had an o])portiinity of consulting, I was induced, 
during the late summer, Vvhen we liad such an unusual succes¬ 
sion of steady sunshine, to make tlie lollowing experiments. 

K.ijH'r. I.—Two ])ortions of green v\a\, taper, each weighing 
ten grains, were both ignited at the sanu; moment ; one ol them 
I jilai'cd in a darkened room, the otiier 1 iCvj.osed to broad sun¬ 
shine in rhe ojien air: thermometer in sun 7i‘T^ k’alir.; in room 
t); ; loss as follow s : T 

In live minutes that jilaced in sunshine lost.8', grs. 

darkened room lost.. !)-{- 

'2, —'I'wo jiortions of taper, each weighing 23 grains, 
were jilaced under similar circumstances, as in the I'ormer expe¬ 
riment. 

in sevi'U minutes that placed in sunsliiiu; lost.It) grs. 

darkened room lost 11 

w e here see, notwithstanding the higher temperature to w'hich 
the taper in sunshine was exposed, wliich must of eourse have 
favoured the liipicfaetion oi‘ the w ax, and conse(pieutly its ascent 
ill the w ick, that during the short period of seven minutes, there 
was a difference of loss amounting to not less than one grain. 

il/’.r/x'r. 3 .—A common mould candle, limrleen inches in 
length and three in circumference, was accurately divided into 
inches, half-inches, and eighths, and expijsed in the lir^^t instance 
to strong sunshine : thenuoiucler iSO 'Falir.; atmosphere remark¬ 
ably calm. 


* llL')itv it is tluit tliL' strongest tij^lit ajipuars to produce the deepest sliadow. A total 
eclijise ol’ tlie sun ois’asioiis a more sensible darkness than midnij^lit, l)ciii}^ more imme¬ 
diately contrasted with the stroiu; lif{ht of noon-day. 

-f- I shouki mention that in all these experiments the siiulV was carefully removed 
with a sharp scissars, whenever a (piarterof an inch of taper was consumed. Tliis was 
obviously necessary as the length of the snuff is known to influence materially the rate of 
combustion. 
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To consume one inch it took.59' 0" 

In darkened room (temp. G8'’ F.)...... 5(i 0 


In ordinary liglit ot day (temp. G8° F.).. 57 10 

Expcr. 4.—A ])icce of taper, seven inches in length, and six- 
eighths of an incli in circumference, was carefully divided into 
inches, and, as in former experiment, submitted to bright sun¬ 
shine : thermometer 79*^. 


To consume one inch it took.5' 0" 

Transferred to darkened room (temp. 07°) d 0 
In ordinary light of day (temp. 07°) .... 4 52 

Eiper. 5.—In order to vary the (;xperiment, and to guard as 
much as possible against the agitation of the surrounding atmo¬ 
sphere, 1 pi-ocured two lanterns ; one of them 1 coated with 
black paint; the other I left naked. Iir these 1 placed two 
portions of taper, of precisely e(pial weights, and exposed them 
both to a strong glare of sunshine. 

In 10 minrites tliat placed in painted lantern lost.. 1 Chi grs. 

that placed in uncoated lantern lost. 15'^' 


Expcr. 0.—AVhth the view of ascertaining whether similar 
results were to be obtained by exposure to the light of the moon, 

I ])repared the lantcnns as in tlie last experiment, and tt>ok an 
opportunity lately nhen this luminary shorn; forth with peculiar 
splendour, ol' trying its etibets ; but although 1 employed an 
exceedingly delicate balance for the puri)ose, I coiild detect no 
dilference whatev(!r in the loss sustained by the two portions of 
taper. 

After I had made these experiments, I naturally turned my 
attention to an ( xplanation of the principles on which results o 1’ 
so singular a nature could de])end ; and it occurred to me that 
they probably were owing’ to the well-known decomposing 
power ])ossessed by the solar rays, in consecjuence of which the 
shell of air that inunediately encircles a particle of matter about 
to enter into combustion, is deprived, to a certain extent, of its 
oxygenous princi[)le, and is tlms rendered less fitted for the 
maintenance of tliis important process.-f Thus in order to nar¬ 
row and simplify the matter, let us suppose that one atom of 
carbon is about to enter into combination with two atoms of 
oxygen, we can readily conceive that the chemical rays may 
possess the power of withdrawing one of those atoms from the 


* Tlic (liniinlshed rate of consunijilion in ttiis experiment was probably owing to the 
want of a free eurrent of air throvigli ihc interior ol‘ the lantern. 

f Tliat an affinity or attraction is exerted between liglit and tlie particles of bodies 
may be justly inferred from the great refractive power of inflammable bodies, which, all 
otlier things being equal, must be supposed to attract liglit more powerl'uUy than oilier 
substances.—(Sec Ellis on Atniosphcrio Air, p. 1(>7.) 
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sphere of action, and thus offer considerable resistance to the 
chemical union of tlie two elements. Turllier it may he sup- 
poscui, that when cunihustioii has become very brisk, as it is 
ienued, the attraction between llie comhustil)!e material and tlie 
oxygen shall have become so energetic as to susjiend or altoge¬ 
ther to overcome the deoxidizing power of the sun's rays. I'Jay, 
that lliose very rays which, at a less elevated temperature, had 
but a few moments hefore retarded the process, may now contri¬ 
bute materially to its acceleration. In this resjiect we merely 
assign to tiumi a property erpiivalent to that uiupiestionably 
pos^essed by the calorific ravs under partietdar cinaimstances. 
In several instances these last mentioned rays have the pow(;r, 
when of a certain degree of intensity, of causing the union of 
several bases with oxygen, while at a more elevated range of 
temperature, they will have the effect of o(;casioning their total 
disseveration. Ihirhaps the red oxide of imu’cnry alKu’ds us one 
of the most remarkable ami sejisfae.tory instances ofthis circum- 
staiuH'. At the temperalure of (lOO”, mercury will combine with 
about S ])er cent, of oxvgeii, forming an acrid caustic substance 
consisting of brilliant, sparkling, deep red scah.-s ; hut if the heat 
be ia:s( (i t.vc.'ii a few degrees beyond this, so far from combin¬ 
ing with a still further proportion of oxygen, the whole ofthis 
prineipii' is released from its combiiiatioii, and the metal returns 
to its original stale of lluidilv. 

/\slhe solar ravs are now e.sccrtained to consist of three dis¬ 
tinct species of radiant. maUer; namely, tliose (hat impart heat, 
thos(‘ tliat impart lighl, and the chemically acting rays, it 
appeared to me tliat the he.st mode of putting the conjecture 1 
have ventured to advance to the test, of experiment would be to 
try wh''lh('r any dill’erenee coidd b(' delected in tlie loss sustained 
by a lighted taper wben e.xjiosed to tlie several ])ortions of the 
solar spectrum, Aeeordingly 1 eonstrueted an apparatus similar 
to that descrllu’d by Dix !I(,'£'sclu;li in his interesting researches 
on “/Ac Pturer oj the Pri'-ii:iihc Colours lo /will luiil illumninle 
Oojcclsf consisting of a. frame All movenhle on two centres, 
into w hicli I inserted a ])ieee of [lastehoard (! D, having an o[)en- 
ing in it m n of suliieieiit size to allow the whole extent of one 
of tlie prismatic colours to pass through. 
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I then ])]noed a prism moveable oa its axis before an openinp; 
in the window shuUer, so that the sun’s rays should fall on it at 
rig'ht angles, and having got the sjjeetrmn stationary on the 
pasteboard, I all(rwed the rays of one colour only to pass at a 
time. A [)iece of green taper, accurately marked after the usual 
manner, was now ignitcul, and submitted to dilferent portions of 
the spectrum with the following r(;sults : 

To consume iwo inches of taper. 


In the red ray it took. y' ()" 

green ray.8 20 

Aiolrtray...8 80 

verge of violet ray.8 07 

ZD ti 


Commencing with the violet ray, the loss was as Ibllovv.s :* 


* The prismatic spectrum havhij'hei'n received on :ipau:e ofprhit, the lines placed in 
the respective colours were lej;ihle at the following; distauees : 


In the violet ray at 

iiidiifo. 

blue. 

green. 

deep yellow 
t)ran"e .... 
rerl. 


11 inches. 
It) 


16 r 

is 


IS,', 

iTl, 


lt»i 


The circumstance of the luiaiiious rays existing in greatest abundance in the green 
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To consume one inch. 

At tlie ver|>'e of violet ray it took. .. 4' IK/' 

In the centre of violet ray. ..4 20’ 

i^reen ray.4 20 

reel ray.4 10 

This short inqiiiry then, aldiou^h, perhaps, not conducted 
with all that (Udicacy and precision so necessary lor strict philo¬ 
sophical research, would a[)pear to warrant two conclusions ol 
some interest. First, that the solar rays in proportion to their 
intensity ai (! possessed of the power ol' retarding; to a considera¬ 
ble e\t{*nt the process of combustion ; and that c.‘iuse(]nently the 
popular ideas on this subj(;ct are founded in truth. Secondly, 
that this plaenoinenoii is occasioned by the action of the chenu- 
cal rays on the ]iortionof atinns})heric air that iininediafely enve¬ 
lopes a particle of matter about to enter into a stale ot combus¬ 
tion, aided no doubt by the high temperature* of the portion ot 
materials that liave already commenced this process. 

llcfore concluding, 1 would suggest it as a subjimt for further 
investigation, whetlier it may not be owing to the action ol the 
deoxidizing rays of the solar beam, on the various combinations 
of matter dilitised over the surface of our globe, that the vast 
([uantities of oxygen consumed on the various deteriorating pro¬ 
cesses of nature and of art are again restored to the atmosjiherc 
so as to preserve at ail periods, and in every situation, astaJ.e of 
constant unil'ormity of composition. 

i^lants, it is satisfactorily ascertained, give on! a large rpian- 
tity of oxygen gas when exposed to sunshine, an ell'ect that may 
very fairly be attributed to the action ofthe chemical rays on the 
carbonic acid generated in the minute vascidar system of the 
leaf. j' Fveu the ordinary light of day has, in some instances, 
been found capable of accomjilishing the same purpose, 'fhus 
marsh plants, as the jxj/i/gouuui- pcrsirai ia and the /i/lhriim sali- 
caria, yielded oxygen gas !»y a weak dilfused light vvhen confined 
in an atmosphere of nitrogen; and ddl'erent species oi' cpi/olAiini. 
vegetated a long time, and grew as well in pure nitrogen gas as 

portion of tlic spectrum would appear to s\i”;;est the ])ropiiety of imparting this colotn 
to objects that we wish to render visible at great disiarices, such, for instance, as liglits 
situated along the sea coast. I am not aware of the ex])eriment having teen tried in 
light-houses, and I should antiei])ate but tme objection to its success; namely, that the 
blue colour of tlie atmosphere eoiiihining with tlie green would impart ■••. yellowish tinge. 
In the colouring of our apartmrnts, however, aiid a variety of other occasions, this jirin- 
eiple might be advantageously iitteiidcd to. The eiri'umsttinee ol' our fields, as well as 
the greater portion of tlie vegetable world, htiving been clothed with this delicate and 
refreshing colour, may enable those animids tlnit feed ljy night more readily to di-scover 
their wonted repast. This, at all events, may he one end aeeoinplishetl by it. 'i’hesame 
simjde agent in the hands of an all-wise Providence is fixtpieiitly employed to accoiupUsU 
the greatest variety ofpurjjoses. 

• The temperature of a common fire, according to Irvine, is 7110°. 

•)- Saussurc found that by tlic decomposition of carbonic acid not only was oxygen 
discharged from the plant, but that the proportion of its carbon was materially increased. 
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in common air, thoiif^h exposed only to a weak light, or protected 
from the action of the sun. The nitrogenous atmosphere at the 
end of two months was increased in bulk, and contained -roTrl'i's 
of oxygen gas; whereas when similar plants were confined in 
pure nitrogen gas, and kejit in jicrfect darkness, though they 
were renewed every twelve hours, lest their vegetation might 
languish; yet they produced no oxygen gas, but augmented 
their atmosphere by a quantity of carbonic acid.* 

The production of theg'imj colour in jilants (a process I may 
observe intimately connected with the discharge of oxygcn)k 
has been clearly demonstrated to be influenced by the portion of 
the spectrum to which the jilant may have Ijcen subjected; and 
these changes, it has been further proved, were occasioned not 
by the heating or illuminating rays, but by the jieculiar properties 
of the chemical rays associated with them. Senebier having- 
sowed different quantities of lettuce seeds in several small cups, 
subjected them to the influence of light transmitted through 
fluids tinged of various colours. The leaves exposed to yellow 
light were at first of a faint green, but afterwards became yellow: 
those exposed to violet light-were of a bright green, and their 
colour augmented w ith their age ; w'hile those raised in obscu¬ 
rity possessed no verdure whatever.;{; 

As animal subst-ances (according to the experiments of Aber- 
nethy, Cruickshank, and Jurin) deteriorate the air after the 
manner of vegetables ; namely, by the absorjition of oxygen and 
the emission of an equivalent quantity of carbonic acid gas, the 
supposition seems not improbable, from their similarity in struc¬ 
ture and other circumstances, that they also when exposed to 
sunshine would give out oxygen gas. But for this, we have as 
yet no data. I believe the experiment has not been tried, and 
1 merely mention it as affording a fiehl for curious and interesting 
inquiry both to the chemist and physiologist. With regard to 
inorganic matter, we find that the most compact and solid mate¬ 
rials with which we are acquainted are incessantly subjected to 
those slow and silent changes to w-hich we commonly apply the 
term decay. By this in tridh Ave understand, that the elements 
of which they are composed are constantly entering into new and 
varied states of combination. Influenced by the physical agents 
that surround them, the results of this mutual interchange of 

* AV’e can readily conceive iliat during tlic ordinary light of day, (he chemical rays, 
from their dilute and feeble state, may not possess sufficient power to interfere (unless 
in a few instances sucii as those to which t have alluded) with the usual functions of 
plants; but tljat during siinshtnc, tlieir intensity may become so much increased as to 
occasion a directly opposite round of clianges, liic air that had hitherto been contaminated 
by vegetation being now restored to its original state of purity. 

•j- “• The emission of oxygen tind the jirodiietion of tlie green colour in plants appear 
both to depend on the same cause—the decomposition of carbonic, acid; so tliat wc 
cannot so properly affirm that the green parts alliird oxygen as that they become green 
when that gas is expelled.”—(Sec Ellis’s Further Enquiries.) 

:j: iSee 3Ir. Ellis’,s Further Enquiries, &,c. p. 7b; baussurc’s Reclicrchcs, p. 54. 
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affinities are again destined to pass away, and having thrown off 
the forms they had assumed, they serve as the basis of other, 
perhaps far different compounds. It has been usual to attribute 
the changes here spoken of almost exclusively to the combined 
influence of air and of moisture aided by ine([ualities in atmo¬ 
spheric temperature.'^' These no doubt arc powerful, and to a 
certain extent, effective agents ; yet when we come to consider 
apparently the most simple phumomena, how many serious and 
unbending difficulties have we not to encounter ? The co-opera¬ 
tion of an active energetic principle such as that 1 have sug¬ 
gested, would, it appears to me, alford a ready explanation of 
many miscellaneous occurrences at present involved in much 
obscurity. Above all, its well-known power of causing the dis- 
engagement of oxygen from a variety of compound bodies would 
appear to offer a fair and satisfactory explanation of one of the 
most abstruse and difficult problems that has as yet engaged the 
attention of scientific men. ‘‘fly whatever process,” observes 
Mr. Jiillis, “the purification of the atmosphere may l)e accom¬ 
plished, of this general fact we may rest salisfied, that as oxygen, 
is withdrawn from it in order to enter into new combinations, so 
it can again be restored only by such decompositions as shall 
set it free, and tliese decompositions must bo as numerous, and 
to an extent as great, as the combinations to which they 
succeed.” 

i am fully aware that this is a subject on which even a con¬ 
jecture should he hazarded with extreme caution, but 1 trust its 
importance, as well as the acknowledged want of any thing like 
a satisfactory explanation of the principles on which such inte¬ 
resting and important changes depend, will furnish an apology 
for the few imperfect ideas 1 have here ventured to throw out. 

Whether chemically acting rays exist in the rnooriheains is a 
point 1 believe not yet fully determined. Jt is likely, however, 
that they do, although in an extremely dilute and attenuated 
condition. Indeed if the colorization of the leaf is once admit¬ 
ted to be owing to the action of these rays (and of this the expe¬ 
riments of Senebier appear to leave no doubt), we can hardly 
hesitate to admit their existence.f The Abbe Lessier and 

♦ jMattcr is commonly diviilcil by chemists and natural philosophers into h’u/n^r and 
(trad, but the distiniction is probably not founded oi\ rational or accurate views: what we 
usually tcDu dead matter is by no means inert or indiftcrent with re'^ard to itself; tliere 
is not a particle of dust on wliich we tread hut has its peculiar relations and aflinities, by 
which it is cnableil to form a ])ortion os' that perpetual round oi' niodilications that form 
so remarkable a feature in tlie material world. Attraction in fact may he said to consti¬ 
tute the Hfc of the inorganic masses of our globe. 

-f- Allhough no difference could be detected in the process of combustion wlicn carried 
on by moonliglit and in a darkenetl room, yet tins might be owing to the imjrerfuction of 
the niean.s employed to ascerhiin the weights of the respective portions of taper. The 
liglit of this luminary does not amount to it)0,00l)th part ofthat of the s.m, and the very 
feeble heat which this excites has never yet been detected by the most delicate contrivance 
of art. Such may be the case with the chemical rays: our best devised experiments 
may not be able to detect their presence, although from a variety of natural phaenoniena 
their existence is hardly to be ((ucstioned. 



352 Dr, Thomson's Answer to Mr. Rainy. [Nov. 

others have both fully established the fact that the light of 
the moon has the power of imparting the green colour to plants, 
although of a tinge less deep than that occasioned by the light 
of day. Fruits also that have been kept excluded from the sun 
are found to ripen with considerable rapidity when exposed to 
the lunar rays. 

Finally, it may be stated, the several species of rays that com¬ 
pose the solar beam would appear to exert the following specific 
but varied actions. 

First, the calorific rays: they impart heat to the different 
combinations of matter, organic, as well as inorganic, and thus 
assist in the various chemical chanties to which they arc inces- 

iP »/ 

santly subjected. 

Secondly, the calorific rays by which the objects that surround 
us are illuminated, and but for which it is obvious all nature 
would be as a dreary blank. 

Lastly, the deoxydi/ing or chemical rays, by means of which 
(it is suggested) the oxygen consumed (luring combustion, res])i- 
ration, and a variety of other j)rocesscs, is again restored to the 
atmosjihere, thus preserving this medium in a state constantly 
fitted for administering to the support of organized beings. 


Article VIII. 

Answer lo Mr. Rainy's Rnpcr on ific Spe.rijic (irrwifi/ of 
Hydrogen Gas. By Thomas Thomson, MD. FltS. 

In the Annals of Philosophy for August last (vol, x. p. 135, 
New Series), my friend Blr. Rainy has endeavoured to show that 
I have underrated the cpiantity of vapour in hyth'ogen gas, by 
making its specific gravity too low ; and that when the errors in 
my calculaticns are corrected, the specific gravity of hydrogen 
gas is to that of oxygen gas not as 1 have supposed, as 1 to 1 f), 
but as 1 to 1()‘54, or as 0d)67 to Iff. He draws as a conclusion 
that my experiments disprove the hypothesis that the specific 
gravities of all the gases are multiples by integer numbers of the 
specific gravity of hydrogen gas. 

I was anxious, before answering this paper of Mr. Rainy, to 
make a few additional experiments on the subject; and as the 
manipulations were rather delicate, I thought it requisite in the 
first place to get my balance put into the best possible order, and 
my weights adjusted so as to render the unavoidable errors in 
weighing as trivial as possible. My friend Mr. (Jrichton, to 
whose uncommon zeal, abilities, and accuracy, I have been 
already so frequently indebted, was kind enough to put my 
balance into excellent order; but it was almost the middle of 
September before I was able to execute the projected experi¬ 
ments. 
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Mr. Rainy s paper is written witli ali that perspicuity, accu¬ 
racy, aiul modesty, which I looked for from him; and had he 
taken into his consideration all the circumstances of tlie case, 
his conclusions would have been undoubted. Rut I flatter 
myself that I shall be able to satisfy him that if I have commit¬ 
ted any error in my calculations, it lies exactly on the opposite 
side from what he supposes ; and that instead of underratinj^;, 
1 have in reality overrated the weight of the moisture which the 
hydrogen gas ought to have contained, on the supposition that 
the theory of vapour at present adopted is correct. 

In my recent work, to which Mr. Rainy alludes, I did not 
consider it proper to enter into any details. 1 have not even 
noticed all the data which were employed by me in calculating 
the cpuintity of vai)Our in the hydrogen gas. It \v’ill be requisite, 
therefore, to state some particulars of the experiments a little in 
detail that the grounds of the calculations may be fully under¬ 
stood. 

The weight of the small flask in which I dissolved the zinc 
w'as 786’9 grains. Its capacity was 8’S cubic inches.* 

The dilute sulphuric acid employed for dissolving the zinc was 
a mixture of very nearly 

Water. 1700 grs. 

Sulphuric acid. 400 

2100 

so that the usual weight of the glass filled with <llhite su]j)huric 
acid was 2886'9 grains. This weight was not rigidly the same 
in different experiments ; because the acid and water were 
measured and not weighed. But the difference scarcely 
exceeded eight grains, except in a few cases when the quantities 
were purposely varied. 

The boiling point of ray dilute acid was always 224°, except 
in two or three trials in which the acid was nmde stronger on 
purpose ; but as none of these trials were employed in my deter¬ 
mination of the specific gravity of hydrogen gas, I need not 
bring them under review. 

The length of the glass tube filled with chloride of calcium 
was 15 inches, and its weight when so filled varied from 815 
grains to 820 grains in different experiments. 

About two cubic inches of the flask were left empty. The 
zinc was introduced while the flask was kept in a sloping posi¬ 
tion, and this position was maintained during the whole time 
that the zinc was dissolving. This was to prevent any small 
drops that might be elevated by the escape of the hydrogen gas 
from making their way •out of the flask. It was kept under 

* There is a typographical error in vol. i. p. 67, line 9 from bottom, of my late work. 
Instead of “ about 18 cubic inches,'’ it should have been “ about 8 cubic inches.” 

Series, vol. x. 2 a 
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water of the temperature 49° during the whole time that the zinc 
was dissolving, in order to prevent any elevation of temperaluie. 

When the zinc was completely dissolved, the flask was taken 
out of the water trough, and wiped dry on the outside. It was 
then laid upon a table with its mouth open, and gently moved 
lor about ten minutes to allow the two cubic inches of hydrogen 
gas which it contained to make their escape, and common air to 
take its place. It was then weighed, taking care to allow it to 
remain on the scales till the weight became stationary, if it was 
not so at first, which, however, was generally the case. 

When the tube containing the chloride of calcium was 
detached from the flask, I put that exmunity of it which had 
been furthest from the Hvisk into my mouth, aud, drawing a long 
lircath, displaced the whole of the hydrogen gas which it con¬ 
tained, substituting in its place the common air of the room. 
The tube was then wiped dry and weighed. 

After these details, which will enable the reader to appreciate 
the degree of confidence which may be put in the experiments, 
i shall follow Mr. Rainy through his calculations. 

Mr. Rainy says that I have employed an erroneous formula 
in calculating the specific gravity of va])Our. In fact, however, 
the formula which 1. used is precisely the same as his; excepting 

that he has introduced an additional term’:^^. I did not consider 


it as worth while to introduce this additional terra ; because 
some uncertainty still hangs over the value of/?, and must con¬ 
tinue to do so till the law of the expansion of vapour be accu¬ 
rately determined. Rut I have no objection, since-Mr. Rainy 

chooses it, to introduce the term y-. It will in fact produce only 


a very trifling alteration in the result. 

I must begin by reminding Mr. Rainy that the boiling point 
of the liquid from which the hydrogen gas was evolved was not 
212°, but 224°, or 12° above the boiling point of water. It was 
a liquid that required to be raised 12° higher than water before 
it gave out the same quantity of vapour that water placed in the 
same circumstances would do. It was necessary on this 
account to reduce the tenijierature of 49° (at which the experi¬ 
ment was made) by 12°; for the vapour given out was wdiat 
would have been given out by water of the temperature 37°. 

The volume of gas extricated at 49° was 137'08 cubic inches. 
To tind its volume at ()()°, we have this analogy, 497 ; 508 :: 
137‘08 : 140*396 cubic inches — volume of gas at 60°. 

The pressure of vapour at 37° (according to Dalton’s table) is 
0*237 inch of mercury =r p. Let us calculate the specific gravity 


V ) 

of this vapour by Mr Rainy’s formula, which is —/■ x X 0*025 
= specific gravity. 
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Here V = 140-396 
V' = 137-08 
p = 0*237 


IjOg. 140*396. 

.‘M47.‘1.561 

Log. 137*08 . 

0-0103820 

Log. 0-237 . 

Log. 30* . 

. - 1-3747487 

. 1-4771212 


- .3-8976-275 

Log. 0-6*25.. 


T 

. 0*0103820 

Loo'. —.. 

. — 3-8976275 

.‘10 .. 

JjO<'-. 0*6*25.. 

.— 1*7958800 


- 3-7038891 


The numlier lo which this logaritliiu corresponds is 0-00505G95 
= specihe. gravity of vapour at 37° (or extricated from weak 
sulphuric acid of49°). Thus the specific gravity calculated by 
iVlr. Rainy’s own formula, instead of being higher than 1 made 
it, turns out in fact rather lower. 

1’he diherence between this and my former calculation is 
owing to sonui little alterations in the data. But these altera¬ 
tions, for reasons to be immediately stated, 1 consider it as need¬ 
less to discuss here. 

JMow the absolute Aveight of this va})our calculated by the 
obvious formula 0-00505695 x 137-08 x 0-305 is 0-21143 grs. 

Log. 0-00505695 . - 3-7038891 

Log. 137-08 . + 2-1369741 

Log. 0-305 . - 1-4843000 

- 1-3-251632 

The number corresponding to this logarithm is 0-21143. This 
is about ^ grain less than 1 estimated it. 

These details have been both tedious and minute; but they 
were necessary to satisfy Mr. Rainy that my conclusions are not 
liable to the objections which he supposes. 

If we subtract the 0-163 grain of moisture retained by the 
chloride of calcium from 0*21143 gr. The remainder 0*04843 
will be the moisture still retained by the gas. This is 0*011 
grain less than my former estimate. 

” O A o 

Pi ^ 
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If we take 0-048 from 3, the remainder 2-952 will be the 
weight of 138-7551 cubic inches of hydrogen gas. 

]o8*755l : 100 :: 2-951 : 2-1274 = weight of 100 cubic 
inches of hydrogen gas ; and admitting that lOO cubic inches of 
oxygen gas weigh 33-915 giains, the specific gravity of oxygen 
gas is to that of hydrogen gas as 10 to 1-0030. This deviates 
less than tli from the ratio of 1 to 10. 

But a careful examination of my former experiments, which I 
was induced to make by the perusal of Mr. Rainy’s paper, led 
me to entertain some doubts about the accuracy of this mode of 
proceeding. Of ten experiments which I formerly made, nine 
gave a greater augmentation of weight in the chloride of calcium 
than the weight of all the vapour that could liave been contained 
in the hydrogen gas at the temperature in which the experiments 
were made. Now it appeared somewhat unreasonable to lay 
aside nine-tenths of-all the experiments, and to draw my conclu¬ 
sions from the odd tenth. J was desirous, therefore, to try 
whether by increasing the length of tube filled with chloride of 
calcium, I could not render tli«: gas perfectly dry, and thus get 
rid of the necessity of introducing the specific gravity of vapour 
into the calculation. 

Tlic experiments wliich I am going to give an account of were 
four in number. They were made when the thermometer stood 
at 60°, and the barometer at very nearly 30 inches, so that no 
correction whatever was required for pressure or temperature. 1 
filled three glass tubes with chloride of calcium, the two extre¬ 
mities of each of which were stuffed in the •usual manner with 
amianthus. These tubes were united by slips of .c-aoutchouc, 
which were cemented into tubes by means of a solution of caout¬ 
chouc in naphtha. The length of these tubes was as follows: 


First tube. 15 inches. 

Second tube ..22 

Third tube...27 

Total length.64 

The zinc dissolved was 130-21 grains. 

Weight of flask with dilute acid .. 2780*7 grains 

Weight of first tube. 815-95 

Weight of second tube. 1033-05 

Weight of third tube.1051*79 


The experiments were conducted precisely in the way already 
described, and exactly the same precautions were employed in 
weighing the tubes and flask. The weather ha])pening to be 
rainy, I was afraid that some moisture might have insinuated 
itself into the open end of the tube containing chloride of cal- 
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ciura. To prevent this, that tube was made to pass through 
aperforated cork fixed in the beak of a tubulated retort containing 
some sulphuric acid, while a sewing thread doubled was inserted 
between t!ie tubulure and the glass stopper to allow the hydrogen 
gas to escape as it was evolved. 

The third tube containing chloride of calcium, which was 
furthest from the flask, had undergone no alteration whatever in 
weight. 1 concluded from this that three feet one inch of tube 
filled with chloride of calcium was sufficient to render the 
hydrogen gas as dry as it could be made by this method. In 
consequence of this in a subsequent experiment, I omitted the 


third tube altogether. 

The increase of weight of the second tube was.0*1 gr. 

first tube.0*84 

Total. 


The loss of flask was.4*8 grains. 

Gain of tubes.0*94 

Weight of hydrogen gas.o*8G 


Now 130*21 : 100 :: 3*86 : 2*964 = weight of gas evolved 
during the solution of 100 grains of zinc; and 130*21 : 100 :: 
0*94 : 0*7219 = moisture deposited in the tube during the 
solution of 100 grains of zinc in dilute sulphuric acid. The 
volume of this gas being 138*7551 cubic inches, it is easy to see 
that when the barometer stands at 30 inches, and the thermo¬ 
meter at OO'^, the weight of 100 cubic inches of hydrogen gas is 
2*136 grains. 

According to this determination the specific gravity of oxygen 
gas is to that of hydrogen gas as 16 to 1*0077. This deviates 
, ‘,^th part from the ratio 1 to 16; and this ratio will be exact, if 
it be admitted that an error amounting to 0*02 grain was cok- 
mitted in the weighing.^= 

If we calculate the weight of vapour which the hydrogen gas 
ought to have carried oft' from the dilute acid, we shall find it to 
amount to 0*313128 grain; but the moisture imbibed by the 
chloride of calcium amounted to 0*94 grain, or three times the 
calculated quantity. We must, therefore, either admit that our 
notions respecting vapour are still imperfect; or that the hydro- 


* It is reasonable to expect that the specific gravity of hydrogen gas as deteniiinetl 
experimentally will be a little higher than the theoretical weight, because it is almost 
impossible to prepare it .absolutely pure, and every impurity must necessarily increase 
its weight. The zinc which I employed, though it had been distilled in an eartlienware 
retort, was by no means absolutely pure; for I could still detect in it minute quantities 
of foreign matter. Now it is surely not at all unlikely that so great a Tolumeof hydro¬ 
gen as 137 cubic inches might contain 0'02 grain of foreign matter. This is all the 
impurity which it is requisite to admit on thq,suppo.sition that no error whatever was 
committed in the weighing. 
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gen gas carries along witli it and deposits in the chloride of 
calcium small quantities of sulphuric acid, or of sulphate of zinc, 
or of both together/*' 

Whether Mr. Rainy will consider an experiment which comes 
within less than one per cent, of the ratio of i to 1(5, as esta¬ 
blishing the truth of that ratio, I cannot pretend to conjecture. 
But I am sure that I am not able to come nearer the trutli by 
means of the balance which 1 employed. I am not at all certain 
that the real weight of the hydrogen was not 0*02 grain less 
than 1 reckon it; for notwithstanding the goodness of tlie ])eani, 
and the scrupulous attention with which every thing w'as weighed, 
it is scarcely possible to guarantee a deviation from accuracy to 
so small an amount as ()*02 grain when the whole weight amounts 
to 4769*91 grains, or not much short of a troy pound. This was 
weighing to ,,_,-j.--;--th part of tlio whole, a degree of precision t(.> 
which I believe it to be very dilficult to attain. 

But it was not by means of these experiments tliat I satisfied 
myself of tlie truth of the ratio between the specitic gravities of 
hydrogen atid oxygen gases. Tlie evidence already lirought 
forward was conclusive. My object w'as merely to produce; an 
approximation by means so simple as would be likely to satisly 
those vvlio had not the requisite knowledge to draw their conclu¬ 
sions from more complicated sources. It.may be worth wliilc to 
mention a few of the facts upon wliich my opinion was originally 
founded. 

1. 1 determined by actual experinient that the specihe gravity 
of hydrogen gas is ()*0()94. The subscHjueuf determination of 
Berzelius and Dulong will be found to ajiproach so near to this, 
that 1 have often been surprised that these ingenious gentlemen 
did not perceive that 0*()(i94 approaches more nearly to the mean 
of their experiments than the number which they themselves 
pitched upon. 

2. I consider the evidence which T liave adduced in my late 
work as conclusive that air is a mixture or compound of one 
volume of oxygen gas and four volumes of azotic gas, or of om; 
atom oxygen and two atoms azote. From this it follows that 

the specific gravity of oxygen gas must be 1*1111, if atmospheric 
air be reckoned unity. 

3. The specific gravity of ammoniacal gas, deduced from a 
mean of the determinations of Sir II. Davy and my own, is 
0*690237. It has been proved I consider to the satisfaction of 
every person that it is a compound of one volume of azotic 


* Tlie chloiitlc of cakiam woulcl not merely imliibc the moisture contained in the 
hydrogen gas passing through it; but it wouhi be constantly absorbing the atmosphere 
of vapour in tlie empty part of the small flask. Now as the experiment always lasted 
iJ4 hours, it is not unreasonable to suppose that more vapour might be absorbed than 
what wa.s capable of existing at tlie given temperature in the hydrogen gas which passed 
through the chloiide. 
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gas and three volumes of hydrogen gas condensed into two 
volumes. 

2 volumes ammoniacal gas weigh.. 1’180474 

Subtract 1 volume azotic gas .... 0*972222 

Remain for 3 volumes hydrogen gas 0*208252 


The third of which, or 0*069417, must represent the specific 
gravity of hydrogen gas. 

Now 0*069417 : 1*1111 1 : 16*006. 

Thus we see that the specific gravity of hydrogen gas deduced 
from that of ammoniacal gas is within th part of-,'gth of that 

of (jxygen gas. 

4. NVaicr has been shown to be a compound of one volume of 
hydrogen gas and half a volume of oxygen gas united together, 
and condensed into a li([uid. 

Weight of a volume of hydrogen gas. 0*069417 

Weight of half a volume of oxygen gas .... 0*555555 


Now 0*069417 : 0*555555 :: 1 : 8*003 
Here we have the same ratio as before. 

1 'he compositions of water and ammonia have been deter¬ 
mined with fully as mucli care as any thing within the whole 
range of chemical science \ and they concur in establishing the 
ratio between the specific gravities of hydrogen and oxygen 
gases to be 1 : 1(). Indeed I am aware of very few numerical 
ratios in any department of science that have been determined 
with so much accuracy. 

5. Rven the specific gravity of vapour, upon which Mr. Rainy 
lays so much stress, and which he considers as so completely 
established, leads to the same conclusion, or rather indeed is 
founded on the 'assum|)tion of the truth of this ratio. This spe¬ 
cific gravity has been settled at 0*625. 

jNow vapour is a compound of one volume of hydrogen gas 
and half a volume of oxygen gas united together, and condensed 


inio one volume. 


If we siihtract 0*555 IVom 0*625, 


the remainder 


0*0694 must represent the specific gravity of hydrogen gas ; but 
0*0694 : 1*1111 :: 1 ; 16. 

In reality, therefore, all the calculations and objections of Mr. 
Rainy were founded on the admission of the very ratio which he 
endeavoured in his paper to overturn. 

1 might easily bring forward a great number of othei* proofs 
that the specific gravity of hydrogen gas is exactly 7 ’,jth ol that 
of oxygen gas. But 1 have already extended this paper much 
further than I originally intended; and 1 believe that in Great 
Britain at least, the specific gravities of hydrogen and oxygen 
gases, as I have here stated them, are universally admitted to be 
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true. I have myself considered the subject frequently, and with 
ail the attention of which I am capable, and 1 am satisfied that 
a better established fact is not to be found within the limits of 
chemical science. 

(niDtffotVf Ocl, J, lSi?5. 


Article IX. 

On (he Discovery of the Anoplotheriiim Comtnune in the Isle of 
Wight. By the Rev. W. Bucklaud, Professor of Geology in 
the University of Oxford. 

(To tlie Editors of the Annals (f Philosophy.) 

(GENTLEMEN, Oxford, Od. 4, 1824. 

Since the publication of Mr. Webster’s excellent Memoirs on 
the Geology of the Isle of Wight, and the coasts adjacent to it, 
no doubt has existed as to the identity of the freshwater forma¬ 
tions that occur so extensively in that island with those described 
l)y Cuvier and Brongniart in the vicinity of l^aris ; and this 
conclusion has rested on the similarity of the remains of fresh¬ 
water inolluscai and vegetables which these formations respect¬ 
ively contain, and on a correspondence in their substance, and 
their relative position to other strata of marine origin, quite 
sufficient to establish the contemporaneous deposition of these 
remarkable strata at the bottom of ancient fresh water lakes in 
the districts wdiich are geologicalI 3 ' distinguished by the appel¬ 
lation of the basin of Hampshire and the basin of Paris. 

There was still, liow'ever, a further point on which evidence 
appeared desirable, inasmuch as the remains of the genus 
Auoplothcriumand other large lacustrine quadrupeds which occur 
in the basin of Paris, had not been ascertained to exist in 
pjugland. This desideratum f have long felt anxious to suppljq 
and in a rapid excursion to the west of the Isle of Wight two 
years ago, 1 sought for the bones of these animals in the cliffs 
of Ileadon Hill and Totland Bay, and some adjacent quarries 
of the interior, without finding any tiling more than a small frag¬ 
ment too indistinct to be considered decisive of a point to 
which no other evidence had yet been adduced. But in the 
month of November last, whilst occupied in looking over the 
cabinets of Mr. Thomas Allan, of Edinburgh, I discovered a 
tooth, which he informed me he had himself collected several 
years ago in the Isle of Wight in the quarries of Binstcad, near 
Ride, and which immediately struck me as belonging to one of 
the animals I had been so long in search of; and on my subse¬ 
quently showing it to Mr. Pentland (who is accurately versed in 
all the details of the fossil quadnqieds of the Paris basin) he at 
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once pronounced it to be a molar tooth of the lower jaw of the 
Anopiotheriiim commune. 

The annexed drawing of the tooth in question being of the 

Base of the tooth with broken portions 
Crown of the tooth much worn. of tlie roots. 



M (Id. 


natural size will give a more correct idea of it than can be con¬ 
veyed by any description ^ and as the evidence of its having 
been found in the quarries of freshwater limestone at Binstead 
(I believe the lower freshwater) rests on such accurate authority 
as that of Mr. Allan, we may consider this important and almost 
only deticient link in the chain of evidence that unites the 
English freshwater formations with those of France to be now 
su[)plied, and hope that this discovery will stimulate others 
whose local position afi’ords them opportunity, to persevere in 
the attempt to collect further traces of the remains of this 
remarkable class of extinct (quadrupeds in the freshwater strata 
of the Isle of Wight. 


Article X. 

Descriptions of Tiva New Minerals. By Mr. A. Levy, MA. of 

the University of Paris. 

(To the Editors of the Annah of Philosophy.) 

GENTLEMEN, Oct. U, 1825. 

Herschelite. 

The substance for which I qjropose this name, in honour of 
the Secretary of the Royal Society, wcCa brought by him from 
Aci Reale, in Sicily, and has not yet been noticed, 1 believe, as 
a distinct species. 

It occurs in white, translucent, and 
opaque crystals of the form represented 
bv fig. 1, sometimes isolated on the 
matrix, but most generally very closely 
aggregated in a manner analogous to 
that in which in the crystals of preh- 
nite are so frequently met with. The 


Eig. 1. 
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matrix, in the cavities of v^hich it is found, greatly resembles 
lava, but upon a dose examination, 1 found it entirely composed 
of small grains and crystals of olivine, several of which 1 have 
detached, and measured by means of the reflective goniometer. 
Dr. Wollaston, with his usual kindness, has examined chemi¬ 
cally a small quantity of Herschelite, and has found it contains 
silex', alumina, and potash. These are also the constituent parts 
of felspar and amphigene, but the new substance most certainly 
diflers from both by its crystallographical and other characters. 
The form of the crystals indicates that they are derived cither 
from a rhomboid or a six-sided prism, but the exact dimensions 
of the primitive form 1 cannot give, on account of the ditiiculty 
of obtaining accurate measurements. The face/> is always dull 
and curved, the faces //, though sometimes sufliciently brilliant 
for measurement, are generally composed of a number of planes 
slightly raised one above the other. The mean between several 
measurements gives 

p, b' = 132° b', b' = 124' 45' 

If, therefore, we suppose the primitive form to be a six-sided 
prism, and the faces // to be the result of a decrement by one 
row on the terminal edges, the ratio between one side of the base 
and the height of the prism will be nearly that of equality. I 
could obtain no cleavage either parallel to the base of the prism, 
or in any other direction. The mean .of two experiments to 
determine the specific gravity gives 2'11. The fracture is con- 
choidal, and this substance is easily scratched by the knife. 

Pliillipsitc. 

Herschelite is accompanied by anotlier substance, which, 1 
also believe, belongs to a distinct species, for which 1 propose 
the name of Phillipsite, in honour of Mr. VV'. 

Phillips, whose contributions to mineralogy 
arc so numerous and so valuable. 

This substance occurs in minute white, 
translucent, and opaque crystals of the form 
represented by lig. 2. In the specimens from 
Aci Ileale, these crystals are lengthened, 
adhere closely togeliier radiating from a 
common centre, and forming globular concre¬ 
tions. It is also found in separate crystals 
disseminated on the matrix with comptonite 
and other substances, in specimens from 
Vesuvius. The form of these crystals is the 
same as that of harmoiome, IJaiiyhas called 
(iodeatiedre, and the incidences of the faces are nearly the same. 
In consequence of these analogies, (his substance has been 
considered by some mineralogists as identical with harmotorae. 


l<'iK.2. 





1825.] On the Method of analyzing Sulphate of Zinc. 863 

The incidences of the faces marked a' in the figure I could not 
obtain with great accuracy, but yet they appeared to diflfer 
constantly from those of harmotomo, the most obtuse being 
nearly 123° 30', and the less obtuse 117° 30'. The substance 
appears to cleave parallel to the planes m and tj but not in the 
direction of the diagonal planes as harinotonic, and finally the 
hardness is much less. These difterenccs induced me to re¬ 
quest Dr. Wollaston to ascertain whether this substance could 
be chemically considered as hannotome. The result of his exa¬ 
mination was, that it contained silex, alumina, potash, and lime, 
but not the slightest trace of barytes. 

The absence of this earth, which is an essential constituent of 
hannotome, decides at once the pi’opriety of separating the new 
substance liom that mineral, and to make a distinct species of 
it. It is easy to verify the chemical dilFerence between the two 
substances in the following manner : ifa fragment ofharniotome 
is pounded and digested for a minute or two m boding nitric or 
muriatic acid, and then the liquid filtered, a dro}) of sulphuric 
acid put into it will give a preciiiitate, whilst there will not be 
tile least ajipearance of one, if Phillipsite be treated in the same 
manner. 1 do not give the dimensions of the primitive form, 
because the measurements are not sufficiently accurate, but it is 
obvious tliat aright rectangular prism, or a right rhombic prism, 
may be assumed as the primitive. 


Article XL 

On the Method of anali/zing Su/phale of Zinc. 
lly Tiiomas Thomson, MD. FRS. 

IjN my late work entitled ‘‘ An Attempt to establish the First 
Principles of (Chemistry by Kxperiinent,’^ I have made the 
analysis of sulphate of zinc the foundation on which I have 
endeavoured to rear the whole subsequent doctrine of the 
atomic weight of bodies. 1 was obliged to begin somewhere, 
and the analysis of tins salt appeared as simple and as decisive 
as any other. 1 abstained from describing the processes which 
1 followed, because I thought them rather too tedious for a 
work of the nature that 1 had projected, and because it was in 
my power in a book intended chieffy for my own students to 
supply verbally whatever was wanting in the practical jvart. I 
find, however, that I was mistaken in the opinion which 1 had 
formed of chemists, when I supposed that they would have 
given me credit for being acquainted with the usual methods of 
separating the oxide of'zinc from acids. For I lately received 
a letter from a gentleman, of whose practical skill 1 entertain a 
high opinion, informing me that my experiments and calcula- 
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tions are of very little value, as I decomposed sulphate oj' zinc hi/ 
sim'jlp pouring carbonate oJ’ soda into a cold solution of it. 

'_'hi8 assertion excited in me a good deal of surprise. I do 
not say in ray work how I performed the analysis, but merely 
that the results were so and so. Now if a practical chemist, 
who must know the. usual mode of throwing down oxide of 
zinc by alkaline carbonates, was induced from my silence to 
conclude that I had experimented with so little regard to pre¬ 
cision, as to be satisfied with a mode which would have left 
more than one-fifth of the oxide of zinc still in solution, I 
have reason to be apprehensive that those gentlemen who are 
only commencing the study of practical chemistry may be still 
more injuriously misled, that they may attempt the analysis of 
the sulphate of zinc without being aware of the requisite pre¬ 
cautions, and that the quantities which they will thus procure 
will be so difi’erent from those which 1 have stated, that they 
will be either inclined to consider my statements as erroneous, 
or, what would be still more unfortunate, be discouraged from 
prosecuting their researches till they have satisfied themselves 
respecting the truth of the atomic weights which I have given. 
I conceive, therefore, that it will be highly proper to state with 
some minuteness the different modes of analysis which 1 found 
to ansv/er best. And the safest method of proceeding seems 
to be to give the steps of a few of my actual analyses. 

1. The sulphate of zinc of commerce .is usually a compound 
of one atom acid and one atom oxide of zinc. But 1 have never 
met with it absolutely free from iron, and seldom without some 
traces of cadmium. When the salt is made by dissolving the 
zinc of commerce in sulphuric acid, and crystallizing the solu¬ 
tion, you often obtain a salt containing about one-third too 
much acid, and this excess is not all got rid of even when the 
salt is dissolved and crystallized several times successively. 
The best way is to put a plate of zinc into the acidulous salt, 
and to leave it in contact with it till all excess of acid is neutra¬ 
lized, a process which, even when heat is applied, takes a con¬ 
siderable time ; the best way to free the salt from iron is 
to dry the crystals, expose them to a red heat, redissolve in 
distilled water, filter and crystallize. It is only when the sul¬ 
phate of zinc is pure that its constituents are as I have stated 
them. 

2. The water of crystallization of sulphate of zinc cannot be 
obtained directly by experiment. I usually reduced the crystals 
to powder in a porcelain mortar, wrapt up the powder in several 
folds of blotting paper, and kept it for some time under a pretty 
strong pressure. 181*25 grains of the salt thus treated were 
put into a balanced platinum crucible, and exposed on the 
sand-bath in a temperature as nearly as possible of .320°, till 
they ceased to give out moisture. The loss of weight in several 
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successive trials varied from 68*5 grains to 69*2 grains, and 
nothing was given out but water. This I ascertained by making 
the experiment in a retort, and collecting the water in a 
receiver. 

After the salt had ceased to give out water on the sand-bath, 
the crucible was transferred to a spirit lamp, and the heat gra¬ 
dually raised to redness. Water was given off at first nearly 
pure; but it was soon mixed with sulphuric acid fumes, ana 
the quantity of these fumes was greatest when the salt became 
red-hot. The total loss of weight which 181*25 grains of 
crystallized sulphate of zinc sustained when thus treated, varied 
in difiercnt trials from 81*6 to 81*9 grains. The salt thus 
treated did not dissolve completely in distilled water, and the 
undissolved portion was always greatest when the loss of weight 
was greatest. 

From these experiments, repeated about a dozen of times, 1 
concluded that 181*25 grains of sulphate of zinc do not contain 
so much water as 81*6 grains, nor so little as 69*2 grains. 

The conclusions to be drawn from these experiments will be 
better understood if we divide the quantities experimented on 
by 10. If wc do so, we find that 18*125 grains of crystallized 
sulphate of zinc contain more water than 6*92 grains, but less 
than 8*16 grains. I had previously satisfied myself that the 
atomic weight of water is 1*125. Now six atoms of water 
amount to ()*75, and seven atoms to 7*875. 8*16 exceed this 
last number by 0*285, which is only a small fraction of an atom. 
The conclusion which I drew from these experiments is, that 
crystallized sulphate of zinc contains seven atoms of water, 
that when placed on the sand-bath it gives out six of these 
seven, and that the remaining atom cannot be separated without 
taking along with it a portion of sulphuric acid. 

These conclusions, indeed, required to be verified by the 
subsequent steps of the analysis. Meanwhile it was pro¬ 
bable tlrat 18*125 grains of sulphate of zinc contain 7.875 grains, 
or seven atoms of water. 

8. To obtain the oxide of zinc w'ithoutloss from the sulphate, 
1 had recourse to a variety of methods, some of which were 
more, others less successful. A few of these maybe stated. 

(1.) The quantity of acetate of barytes necessary to decom¬ 
pose a given weight of sulphate of zinc was found to be (sup¬ 
posing both salts pure and in crystals) 


Acetate of barytes.193*75 

Sulphate of zinc .181*25 


The two salts being dissolved in these proportions, and mixed, 
the sulphate of barytes was collected on the filter, and the 
acet-dte of zinc was evaporated to dryness and exposed to a 
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red heat in a balanced platinum crucible. The sulphate of 
barytes obtained by this process, gave the quantity of sulphuric 
acid in the sulphate of zinc with sufficient exactness. But 
there were two sources of inaccuracy which prevented me from 
obtaining exactly the oxide of zinc. A portion of the zinc 
was usually sublimed during the exposure of the acetate to a 
red heat. When the oxide of zinc obtained was dissolved in 
an acid, a little charcoal from the decomposed acetic acid 
usually remained behind. 

(2.) The sulphate of zinc was dissolved in water, and the 
solution mixed with a sufficient quantity of oxalate of ammonia 
to throw down all the zinc. The oxalate of zinc was collected 
on a double filter; and the liquid which passed through, 
together with that employed in washing the oxalate of zinc, was 
evaporated to dryness, and the residue redissolved in water, to 
obtain any oxalate of zinc which might not have been deposited 
at first. The oxalate of zinc thus obtained was dried on the 
filter and weighed. A portion of it was exposed to a red heat, 
and the loss of weight determined. From this, the whole oxide 
of zinc contained in the salt was deduced. 

This mode of analysis came much nearer the truth than the 
preceding. Indeed, the oxide of zinc calculated from the 
oxalate would be exact; but this method could not be em¬ 
ployed, because it required the previous knowledge of the very 
thing which was under investigation. The oxide of zinc ob¬ 
tained by exposing the oxalate to a red heat, always was lielow 
the truth. The deficiency, when 181*25 ‘grains of sulphate 
of zinc had been employed, varied in difierent trials from 1 
grain to 2-.J- grains, and it was never less than one grain. I 
ascribe this to a little zinc sublimed during the application of 
the heat. It was not owing to any of the zinc being in the 
metallic state; for I digested the residue in nitric acid without 
any alteration in the total weight. 

4. Foiled in both of these modes of experimenting, I had re¬ 
course to the decomposition of sulphate of zinc by carbonate 
of soda. This method came sufficiently near the truth to sa¬ 
tisfy myself completely respecting the true weight of oxide of 
zinc contained in a given weight of sulphate. Perhaps the 
most instructive analysis 1 can select will be the preliminary 
one, by which I determined the circumstance necessary to be 
attended to in order to obtain the whole of the oxide of zinc 
from a given weigiit of sulphate. 

(1.) I commonly took Oo*(125 grains (five atoms) of crystal¬ 
lized sulphate of zinc; the smallest weight which 1 employ is 
0*01 grain. 1 weighed out commonly bO‘6‘3 grains of sulphate 
of zinc, and afterwards checked this analysis by another, in 
which the weight of the salt was 90*62 grains. These two 
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analyses added together gave me the quantity of oxide of zinc 
ill 181‘25 grains (10 atoms) of sulphate of zinc. It will be 
sufficient if I state here one of these two analyses. 

(2.) The salt was weighed in a small flask; distilled water 
was ])Oured into it, and it was placed on the sand bath till the 
salt was dissolved. 00 grains (five atoms) of crystallized car* 
bonate of soda, previously reduced to coarse powder, were 
llien ])ut into the flask, and the flask was gently agitated till 
the whole of this last salt had dissolved. This process was 
usually over in about 10 minutes, and the temperature of the 
liquid was about 70°. As the carbonate of soda dissolved, 
carbonate of zinc was deposited in white flocks; this carbonate 
Avas immediately collected by pouring the whole contents of 
the flask upon a double filter. The carbonate of zinc was 
Avaslu.d with distilled water till the liquid that passed through 
the filter ceased to produce any effect on muriate of barytes. 
The object of this part of the experiment was to ascertain how 
much carbonate of zinc would be precipitated from a cold 
solution of five atoms of sulphate of zinc by five atoms of car¬ 
bonate of soda. 

'fhe carbonate of zinc thus obtained Avas dried upon the filter 
in a temperature, which never much exceeded 212^. It was then 
Aveighed by placing the balanced filters in the two opposite 
scales of the balance ; the weight in different experiments 
varied from 29*13 to 31*()d grains; as much of this carbonate as 
possible was detached from the fitter, and after being weighed 
in a balanced platinum crucible of a very small size, was heated 
to ledness in the flame of a spirit lamp. From the loss of 
Avt;ight sustained by the portion thus treated, it was easy to 
infer how much the whole carbonate would have lost; there 
remained 20*37 grains of oxide of zinc. There was scarcely 
any difference in the amount of this weight in difierent experi¬ 
ments, ]novided sufficient care had been taken not to vary the 
previous steps of the process. 

(3.) The liquid which had passed through the filter together 
Avilh all the washings (properly concentrated) was put back 
into the flask. It had the property of rendering cudbear paper 
purple; but after being boiled for about half an hour it was 
cajjable of reddening vegetable blues. It Avas obvious from 
this, that ihc whole of the soda had not united with the sul¬ 
phuric acid of the sulphate of zinc; but that this union was 
effected by half an hour’s boiling. During the boiling, an 
additional precipitate fell, not in loose white flocks as the first 
precipitate, but in a powder Avhich was less Avhite and much 
heavier; for it fell much more rapidly to the bottom. The 
liquid thus treated was* thrown upon a double filter, and the 
powder (fl) remaining on the filter, was washed with distilled 
water till the liquid ceased to affect muriate of barytes. 
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(4.) All this liquid that had passed through the filter (pro¬ 
perly concentrated) was again poured into the original flask, 
and a solution of carbonate of soda was added to it till the 
liquid contained a decided excess of alkali. This new alkaline 
liquid occasioned the appearance of a new. precipitate which 
was in white light flocks, like the carbonate of zinc which had 
been thrown down cold. After this precipitate had subsided, 
the flask was heated by a spirit lamp and kept boiling for about 
20 minutes; the whole was then poured upon the same double 
filter upon which the second precipitate (6) had been collected; 
and the filter was washed with distilled water till it ceased to 
produce any alteration on muriate of barytes. 

The precipitate collected on this filter was now dried on the 
filter and weighed. Its weight was 6-07 grains. After exposure 
to a red heat it was reduced to 4*54 grains. 

(5.) The liquid thus freed from all the oxide of zinc that could 
be thrown down by boiling was put into a porcelain dish, and 
slowly evaporated to dryness on the sand-bath. The dry resi¬ 
dual salt being redissolved in water, a few flocks of oxide of zinc 
separated. These collected and dried on the filter weighed 0*44 
grain, and when heated to redness were reduced to 0'4dl grain. 

(Cl.) The liquid containing the residual sulphate and carbonate 
of. soda was again evaporated to dryness in.a platinum vessel, 
and the dry residue exposed for an hour to a strong red heat. 
The salt thus treated when dissolved in water deposited a few 
black flocks. These being collected and exposed to a red beat 
in a platinum spoon became grey, and weighed 0-3 grain. Being 
digested in nitromuriatic acid, the bulk diminished, and a por¬ 
tion was dissolved. The solution was colourless, and was preci¬ 
pitated in white gelatinous flocks by prussiate of potash, showing 
that it was oxide of zinc. The undissolved portion was not acted 
on by any acid, but it fused before the blowpipe with carbonate 
of soda into a white globule, and the solution was accompanied 
with effervescence. Hence I considered it as silica; conse¬ 
quently the precipitate was silicate of zinc, and it contained 0’22 
grain of oxide of zinc. 

1 do not know the cause of the black colour which this powder 
had at first. It seems to have been owing to the presence of 
some combustible matter, as it was dissipated by heat. The 
platinum crucible was covered with a lid all the time that it 
was in the tire, so that no charcoal could have reached it from 
the fuel. 

The carbonate of soda used was pure, consisting of crystals 
"jicked with great care from Mr. Tennant’s evaporating pans. 
Hence I am disposed to ascribe the origin of the silica to the 
glas.s flask in which the mixture had been so long boiled. 

(7.) The solution from which the silicate of zinc had been 
deposited was neutralized with muriatic acid, and then mixed 
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with a few drops of hydrosulpliuretof ammonia, and the mixture 
left to digest for 24 hours in a very moderate heat. On exa¬ 
mining the flask containing this mixture next day, I observed 
a deposition of a few dark coloured flocks ; the supernatant 
liquid was drawn oft* with a syphon, and the flask again filled 
with distilled water. Next day the liquid was again drawn off 
and fresh distilled water poured in; this process was repeated 
till the water drawn off had become pure; the precipitate was 
now dried and exposed to a red heat in a glass capsule; in 
this state it weighed 0'9 grain: it liad a yellow colour, was 
tasteless and fixed in the fire, lleing digested in nitronm- 
riatic acid it slowly dissolved, leaving a portion of sulphur. 
The solution was precipitated white by muriate of barytes, 
and in white gelatinous flocks by prussiate of potash. Hence 
it consisted of sulphuric acid and oxide of zinc. From this it 
is obvious, that the yellow matter was sulphuret of zinc; and 
it must have contained the equivalent of 0'()5 grains of oxide 
of zinc. 

(8.) If we collect all the oxide of zinc obtained in these 
different processes, we shall find them as follows: 


Grains. 

From the carbonate.20’37 

Thrown down by boiling. 4*54 

Obtained by evaporating to dryness. 0*4)U 

From the silicate of zinc. 0*22 

F'rom the sulphuret of zinc. 0*()5 

Total.26*211 


Now 26*211 divided by 5, gives 5*245 for the quantity of 
oxide of zinc contained in 18*125 grains of sulphate of zinc. 

According to this determination, the atomic weight of oxide 
of zinc is 5*245; this, 1 am persuaded, is about 
below the truth ; I believe that in the preceding analysis I 
lost 0*039 grain of oxide of zinc, which constituted ‘about 
part of the whole. The loss I conceive to be owing to the 
want of a substance capable of precipitating the wdioleofthe 
oxide of zinc from its solution in sulphuric acid. Carbonate of 
soda does not throw it down completely; and 1 can affirm from 
experiments made with care, that hydrosulphuret of ammonia 
likewise acts imperfectly. 

My experiments, though numerous, never gave me more 
oxide of zinc from 18*125 of sulphate than 5*245 grains of oxide 
of zinc. But this quantity I can always get when I take the 
requisite pains. 

5. I have detailed rather minutely my mode of determining 
the water and oxide in sulphate of zinc; but it will not bo 
necessary to describe with equal minuteness the method foW 
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lowed to determine the quantity of sulphuric acid. The process 
has been already given in the Annals of Philosophy, vol. i. 
p. 246, New Series. It consisted in dissolving 18-125 grains 
of sulphate of zinc, and 13*25 of chloride of barium in as little 
water as possible, mixing the solutions; and after the sulphate 
of barytes has subsided, testing the clear supernatant liquid 
with muriate of barytes and sulphate of soda, and finding that 
the liquid is affected by neither. From this experiment 1 con¬ 
cluded, that 18'125 grains of sulphate of zinc contain exactly 
five grains of sulphuric acid. 

1 made an experiment on purpose to ascertain how small a 
portion of sulphuric acid could be detected in water by this 
method. One grain of glauber salt being dissolved in 12000 
grains of water, I found that the solution was distinctly pre¬ 
cipitated by muriate of barytes. Now, one grain of glauber 
salt contains rather less than ’ th grain of sulphuric acid. The 
liquid in which 1 had dissolved the 18-125 grains of sulphate 
of zinc and 13.25 grains of chloride of barium did not amount 
to so much as 500 grains; hence had so much as ^i^-th of a 
grain of sulphuric acid remained in solution, it would have been 
rendered visible by the muriate of barytes dropt into the liquid. 
I was sure, therefore, from this experiment, that the sulphuric 
acid in 18-1*25 grains of sulphate of zinc , is not less than live 
grains, -and not so much as 5-01 grains. There could Ije no 
hesitation in concluding that the exact quantity was five, espe¬ 
cially as this is the atomic weight of sulphuric acid. 

Knowing that 18 125 grains of sulphate of zinc contain five 
grains of sulphuric acid, and that the oxide of zinc is not less 
than 5-245 grains, and the water not so much as 8-16 grains ; and 
knowing farther, that the water in crystallized salts constitutes 
a certain number of atoms, and that the atom of water weighs 
1*125; there was no longer any difficulty in determining the true 
atomic weight of oxide of zinc, and the exact quantity of it 
contained in 18-125 grains of sulphate of zinc. 

Let the atom of oxide of-zinc — x, and let 18*125 sulphate of 
zinc be a compound of 

1 atom sulphuric acid = 5 
1 atom oxide of zinc = x 
7 atoms water.= 1*125 y 

We have 5 + a- + 1*125 y = 18*125 

We know that x is not less than 5*245, and that y is more than 
C, and not more than 7. If we make y = 7, then we have 

5 + 7*875 + X = 18*125, and consequently 
a; = 18*125 ~ 12*875 = 5*25. 

Nor can any numbers be substituted for y and x consistently with 
the preceding experiments, except 7 and 5*26. 
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These were my reasons for pitching upon 5*25 as the atomic 
weight of an atom of zinc. I consider the analysis by means of 
chloride of barium as the experimentum crucis from which, 
knowing by approximation the quantity of water and oxide of 
zinc, we can determine the amount of each with mathematical 
accuracy. The uncertainty respecting the quantity of sulphuric 
acid may be reduced almost without limit by concentrating the 
liquid before applying the test of muriate of barytes; and I made 
myself certain that the error which I could have committed did 
not amount to -roVo^^' ^ grain by that method. 

G. Having determined the composition of sulphate of zinc in 
the way just stated, 1 calculated the composition of carbonate of 
zinc, as given in page GO of my late work, in this way. The car*, 
bonate of zinc obtained by precipitation from 00’G3 grains of 
sulphate of zinc, weighed 31’03 grains, and was composed of 

Oxide of zinc. 20*37 or 5*25 

Carbonic acid.lO’GG 2*747 

31*03 

Now 2*747 approached so near 2*75, which I knew to be the 
atomic weight of carbonic acid, that I considered myself entitled 
to consider the carbonate of zinc when anhydrous as a com¬ 


pound of 

1 atom oxide of '/inc.6*25 

1 atom carbonic acid.2*75 

8*00 


I thought it better merely to state the general results in my 
preliminary cha[)ters than to enter into tedious details. Who¬ 
ever will take the trouble to repeat the analyses w'hich I have 
given with the requisite care will obtain results not deviating 
more than -roVo^^^ from those which 1 have given. I am 
afraid th‘dt in actual analyses we can seldom come nearer the 
truth, except indeed by peculiar contrivances, some of which I 
employed in determining the fundamental points of the atomic 
weights of bodies. 


2 B 2 
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Article XII. 

On the Maihetnuikal Principles of Chemical Philosophy, 

By the Rev. J. B. Emmett. 

(To the Editors of the Annals of Philosophy.) 

GENTLE.'^lEN, Great Ouxcburn, Sept. 7, 1825. 

SiNL’B the discovery of galvanism, the powers of electricity 
as a chemical agent, have been clearly made out, yet this part of 
science is not fully developed; every fact, therefore, which 
throws any light upon the subject is of importance, since from 
phenomena we discover the laws of nature. 

Those bodies which can enter into chemical union, stand in 
different electrical relations to each other; when a compound is 
exposed to the action of the galvanic series, its elements are 
separated from each other; oxygen and acid matter generally 
tend to the positive pole, whilst hydrogen and inflammable 
matter appear at the negative. Hence philosophers generally 
explain chemical combinalion and decomposition upon the prin¬ 
ciples of electrical attraction and repulsion: and the theory 
most generally received is that the ultimate particles of matter 
possess certain electrical energies, which are immutable; 
oxygen, upon this hypothesis, is highly negative, and all acids 
possess the negaiive energy in different degrees of intensity; 
whilst inflammable bodies and bases have vjirious degrees of 

1 )Ositive energy ; hence, since there is an attraction between two 
)odies, when one is in a positive and the other in a negative 
state, oxygen can combine with inflammable matter, and acids 
with the different bases ; also since oxygen is negative, it will 
tend to the positive pole, and inflammable bodies will arrange 
themselves at the negative. Chemical philosophers are not 
agreed respecting the existence of electric energies, and in fact, 
in the present state of science, it is impossible to set the (ques¬ 
tion at rest; reasons, almost of etjual weight may be advanced 
in support of, and against their existence. 

That the elementary particles of matter may have permanent 
energies, appears from many electrical facts: lay a black silk 
ribbon upon a white one, and excite them, by drawing them 
through any soft exciting substance; no signs, or at most, very 
feeble ones, of excitation will appear; separate them, and they 
will possess the opposite .states of electricity; replace them, 
and the electricity disappears; and on separating and replacing 
them alternately, the signs of electricity may be exhibited or 
suppressed many times with one excitation. These phenomena 
may be exhibited by all non-conducting substances; but if 
conductors be insulated, and electrified with the opposite powers, 
on bringing them together, an equilibrium is produced, and on 
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separating them, they show either no signs of electricity, or are 
electrifted with the same power. The cause of this difference 
is by no means apparent; the power of induction is sometimes 
conjured up to account for such phenomena as these; however, 
this is only to hide a difficulty under a name of very doubtful 
meaning and uncertain application. However, if such energies 
exist, and be the cause of chemical changes, they must remain 
permanently and unchanged, after combination, as they con¬ 
tinue in the case of the ribbons ; for then the attraction is per¬ 
manent, and no electricity appears; for if they be not unchange¬ 
able, as the particles of matter themselves, then, as in the case 
of conductors, contact produces an equilibrium, and there is no 
attraction. If then energies do exist, the particles of all bodies, 
even of metals, must act upon each other as non-conductors; 
this may possibly be the case, for the conducting or the electric 
power of bodies is not inherent or permanent; glass, when 
heated to redness is a conductor; ice cooled considerably below 
zero is a non-conductor: this property of bodies, therefore, 
depends upon something foreign; yet it is difficult to imagine 
how the particles of metals can act upon each other as non¬ 
conductors ; and if energies exist, this must be the case. Also 
if electric energies be the cause of chemical combination, it 
follows that no solid can be a simple substance, except we sup¬ 
pose one force to produce cohesion, and another chemical 
attraction; such a supposition is inadmissible, because we have 
no evidence of the existence of such forces ; and likewise elec¬ 
trical repulsion (a doubtful power) is generally supposed to be 
as jjowerful as attraction, intensities being equal; the force of 
chemical attraction is usually more ])Owerful than that of cohe¬ 
sion ; therefore the action of electric energies must prevent any 
simple substance from assuming a solid form. Other philoso¬ 
phers suppose the existence of such a relation of chemical 
attraction to electricity, that the intensity of the chemical attrac¬ 
tion of the particles of matter determines their place in the 
galvanic series; if this be the case, the electrical relations of 
bodies may be taken as the measures of their chemical action. 
This supposition is more fiee from hypothetical views than the 
other, and is, therefore, entitled to pjefereuce until our know¬ 
ledge shall be more precise. 

Every relation or analogy that can be clearly and definitely 
made out between the force of gravity, chemical attraction, 
caloric, and electricity, is of the utmost importance to science, 
because only by such facts can the laws of chemical action be 
developed. Hitherto chemistry and the mathematical sciences 
have been entirely insulated ; but such is the precision of its 
phenomena, that the laws by which chemical changes are pro¬ 
duced must be as definite and as susceptible of geometrical 
investigation as those which are displayed in the solar system. 
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To suppose every chemical change susceptible of mathematical 
demonstration would be extravagant; but that the laws of action 
may be made out may be fairly supposed ; it receives the sanc¬ 
tion of the immortal Newton, than whom a more competent 
judge never existed, although chemistry had scarcely begun to 
assume the form of a science in his days: his opinion (and the 
opinion of such a man ought to have great weight), may be 
collected from the following part of the preface to his Principia: 
—“ Utinam emtera naturae phaenomena ex principiis mechanicis 
eodem argumentandi generi liceret. Nam multa me movent, ut 
nonnihil suspicer ea omnia ex veribus quibusdam pendere posse, 
quibus corporum particulm per causas nondum cognitas, vel in 
se mutuo irnpelluntur, et secundum figuras regulares coherent, 
vel ab invicem fugantur et recedunt; quibus viribus ignotis, 
philosophi hactenus naturain frustra tentarunt. Spero autem 
quod, vel huic philosophandi modo, vel veriori alicui principia 
hie posita lucem aliquam praebebunt.” 

Analogy 1.—The most inflammable bodies have the least force 
of attraction to the earth. 

In a former communication I demonstrated that the diameter 


of a particle of any simple substance is proportional to 
/ ato'uic weight body being in its most dense solid state : 

A/ 8j)ecinc gravity ' j o 

also, that if the force of attraction of an ultimate particle of 
matter belong to the entire mass of tlie atonij the intensity of its 
force of gravity is proportional to its specific gravity, if the parti¬ 
cles of solids be always similarly situated ; but that if it belong 
to the surface only, to which opinion I incline, for many cogent 
reasons, the same force is proportional to specific gravity x 

diameter of a particle, or to its equal ^ | atomic weight x {spe¬ 


cific gravity]- 


1 

f • 


By this attraction Ido not understand the 


entire gravitation of a particle, wliich is the product of the inten¬ 
sity of the force, and the square of the dia .meter, or cube of the 
diameter, according as the force belongs to the surface or the 
solid content of an atom; but the intensit y only of the force, or, 
as it may be called, the density of a pa rticle. The following 
table gives the force of some of the chief undecon ipounded sub¬ 
stances ; the atomic numbers are from 1 drande’s .Manual. The 
gaseous bodies ought to be included, but at present the data are 
iusuflicient. 


Gold. 


- 

Fon'c. 

.. 78-3773 

1 Silver. 



.. 52-63C5 

Copper. 


» • « « • • • 

39-5736* 

Iron. 



,34-6()54 

Lead. 



.. 55-0248 

Tin. 



33-8793 
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Zinc. 27-8530 

Phosphorus. 7*4641 

Sulphur. 9*2355 

Carbon. 1*566’0? 

to 5*5450? 

In the present state of science, these numbers, as well as others 

that I have made public, are but approximations ; for in deduc¬ 
ing them, the particles of all solids must be supposed to be simi¬ 
larly situated, which is not the case; and until the primary laws 
are fully developed, their relative positions in dinerent solids 
cannot be determined. By inspecting the table, which might 
have been much enlarged, it appears that the most intlammable 
bodies have the least force of attraction of gravitation; whilst 
gold, silver, and lead, have great forces, and arc scarcely inflam¬ 
mable: iron, tin, and zinc, are very inflammable, and have 
smaller forces ; and phosphorus, sulphur, and carbon, have very 
small forces, and are very highly inflammable. If the order of 
specific gravity be compared with that of inflammability, the 
same analogy nearly is observed; and could we discover how 
far the specific gravity is affected in every particular case by 
differences in the arrangement of the particles of different sub¬ 
stances, the coincidence would in all probability be much closer. 

Analogy 2.—Those substances whicii differ most from oxygen 
in electrical relation have the smallest force of gravity. In all 
galvanic decompositions, oxygen appears at the positive, and 
inflammable matter at the negative pole; those bodies which are 
most remote from oxygen in the galvanic series have the most 
powerful attr action for it: by the last analogy these are the 
substances which have the least intense attraction of gravita¬ 
tion. From the experiments of Sir H. Davy and others (Phil. 
Trans. 1807), when sulphur is separated from contact with a 
metallic plate, it is in a positive, and the metal in a negative 
state of excitation. Also phosphorus separates most, and char¬ 
coal many metals from their acid solutions ; and from their gene¬ 
ral galvanic relations, they undoubtedly stand above zinc in 
order of galvanism. 

Since then those substances have the least intensity of attrac¬ 
tion to the earth which tend most powerfully to the negative 
pole, or, which is the same thing, which have the greatest attrac¬ 
tion for oxygen, either there is a remarkable accidental coinci¬ 
dence, or the tendency of bodies to the poles of the galvanic 
series, is determined by, or determines their tendency to the 
earth. To suppose it accidental, since it extends to all bodies 
of which we have sufficient data, would be extravagant; for in 
all branches of scien'ce we are led by phenomena to a knowledge 
of the laws of action. To deny the validity of evidence of this 
sort would be to take away the foundation of every branch of 
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natural philosophy. Supposing the particles of matter to 
possess immutable electrical energies, one of these conclusions 
must follow; either, first, the earth's attraction is made up of 
the sum of the energies of all its component atoms ; then on 
the principles of electrical attraction, those bodies which differ 
most in energy from oxygen difier least from the mean energy 
of the earth. Or, secondly, the force which determines the 
place of a body in the galvanic series, and which seems to be 
the same with chemical attraction, bears such a relation to 
gravity, that those bodies which differ most from oxygen in 
electrical relation have the least tendency to the earth. The 
second conclusion seems to follow, if electrical energies do not 
exist; it appears to be the most probable, and may be safely 
assumed, because it involves no hypothetical views, being but a 
bare statement of observed phenomena. 

Analogy 3.—The most inflammable bodies, i. e. those which 
have the least force of attraction of gravity, have the least 
atomic capacities for heat. The atomic capacity = capacity of 


a. given weight x atomic weight. The following table exhibits 
the atomic capacities of some undecompounded substances: 

Atomic capacity. 

Gold.0-64 

Silver.1*07 

Copper.0'88 

Iron... 0*89 

Lead. 0-52 

Tin.0-52. 

Zinc.0-44 

Sulphur. 0'o8 

Carbon.0-2() 

Mercury. 1*00 

Nickel.0-37 

Antimony.0‘36 

Jjismuth.0’35 


The numbers in this table do not follow the precise order; 
for the atomic weights are not only uncertain in some degree, 
but the capacities for heat of the metals are by no means deter¬ 
mined to any thing like precision. Capacities determined by 
different chemists are exceedingly variable ; however the analogy 
is evident in non-metallic bodies. In this and all other tables, I 
have used the experiments of others in every case. In the 
calculations, the extreme numbers have been employed ; and the 
minor differences are amply sufficient to interrupt the order very 
considerably. If the atomic capacities of all the solids supposed 
to be simple be compared, the analogy will be found to apply to 
all, although there are small differences in the case of some of 
the metals, which most probably arise from imperfect data. 
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Hence those bodies whose electrical relation is the most remote 
from oxygen, or which tend most powerfully to the negative pole 
of the galvanic series, or which have the least tendency to the 
earth, have also the smallest atomic capacities ; also the electri¬ 
cal relation of oxygen is opposite to that of caloric, or, in other 
words, the bodies which approach most nearly to oxygen in 
electrical relation, have the greatest attraction for caloric; and, 
therefore, the atomic capacities of oxides are greater than those 
of the metals. 

If the specific gravities be compared with the table, the same 
order nearly is observed; but since we do not know the relative 
arrangements of the particles of difi'erent substances, we are 
obliged at present to consider them always similarly situated; 
this may cause a difference of about one-third the specific 
gravity. 

Analogy 4.—Those atoms which evolve most heat during 
their combination, are generally the lightest. By inspecting 
the table of forces, carbon, sulphur, and phosphorus, which 
have the smallest forces, evolve more heat than zinc, tin, or 
iron, whose force is greater; and these, more than copper, 
silver and gold. Lead forms an exception, and in fact the only 
exception, in every case. Until more shall be known of tlie 
laws by which combination is effected, we need not be surprised 
if disagreements appear, for oxygen in combination does not 
always possess the same specific gravity ; in the glass of an¬ 
timony its specific gravity is 2*21 ; in phosphoric acid 5*1 ; in 
oxide of arsenic 1*4; in red lead 3*2; oxide of manganese o'l 
or 2"7 ; red copper ore 1 *47 ; iron mica 1 *3(1. Therefore more 
caloric remains in combination with the oxygen in some com¬ 
pounds than in others. The results deduced from the best 
data which are before the public, are not so coincident as 
might be desired; for not only arc the capacities for heat and 
the atomic weights variously ascertained, but, as I remarked in 
a former communication, the specific gravities of porous bodies 
are very incorrect, owing to the manner in which they are as¬ 
certained ; and lest 1 should seem to arrogate the ability of 
deciding: those numbers on which the most eminent chemists 
are not agreed, or of deducing conclusions from my own e.v- 
periments, calculated to favour the principles I advance, 1 have 
not argued from them in any instance, but have taken those of 
the most eminent modern chemists. The great apparent 
density of oxygen in phosphoric acid appears to arise from a 
peculiarity in the texture of phosphorus: its density maybe 
considerably increased by compression; and therefore the 
oxygen must appear to have more density in the acid than it 
really has; its gravity was computed by the following for¬ 
mulae ; specific gravity of oxygen in an oxide — c* 
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in which m is the weight of the metal; «, that of oxygen ; a the 
specific gravity of the metal, and c the specific gravity of the 
compound. From this the reason is evident, why the oxygen 
in some oxides, as that of mercury, gold, silver, the peroxide of 
lead, is highly energetic, whilst in others, as protoxides of iron, 
manganese, potassium, &c. its power as a supporter of com¬ 
bustion is scarcely sensible. The conclusions here drawn 
depend not upon any hypothetical views; they are merely de¬ 
ductions from observed phenomena: I have no desire to insti¬ 
tute any researches into the nature of electricity or gravity; 
because in all probability we shall never know more of them than 
we do at present; and if known, perhaps science would receive 
but little benefit from the discovery; I have endeavoured 
simply to ascertain, from phenomena, their relative effects as 
chemical agents. Another law of chemical action merits at¬ 
tention : in general, a simple substance will not combine with 
a compound. No simple substance is soluble in water; the 
small quantity of oxygen, hydrogen, or azote that is frequently 
found, cannot be regarded as chemically united. Chlorine is 
soluble : but its elementary nature is very doubtful; it certainly 
has never been proved; its high atomic number is against the 
idea; for, the metals excepted, together with iodine, which is 
in the same predicament as chlorine, elementary, or rather un- 
decompounded substances, have very low numbers. The solu¬ 
tions of sulphur and phosphorus in oils or ether, or the sulphu- 
rets of alkalis are not exceptions, because decomposition ac¬ 
companies the solution. There are certainly triple compounds, 
particularly in animal and vegetable substances, which seem to 
be exceptions ; but this is a class of phenomena of a different 
nature ; three atoms of different substances may be combined, 
as in the prussic acid; but we find that generally a simple or 
undecompounded substance cannot be united directly to one 
that is compound. It is of importance to determine experi¬ 
mentally, the law of repulsion in gases ; two gaseous particles 
repel each other with a force which is very nearly as tlie dis¬ 
tance inversely (Newton’s Principia, lib. 2, prop. 23.) This is 
the aggregate effect of the force 
between the particles, but it is 
not the variation in the elastic 
force of the calorific atmosphere. 

Let P and p be two particles of a 
gas ; bisect Pp in A; and through 
A pass a plane D A H, perpendi¬ 
cular to rp, which divides the 
calorific atmospheres, and there¬ 
fore in which the repulsive force 
is- exerted. Take E indefinitely 
near to D: jo;a P D, P E; and with the centre A and fadii 
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A. D, A E, describe two circles : the space between the circles 
will be an annulus, whose breadth is 1) E. Let the repulsive 
force at any ])oint D in the annulus be D P*. The force of the 
annulus unresolved will be D P" x area of the annulus. 
Through any other point B in P p, pass a plane similar and 
similarly situated to the former; when the distance Ppbecomes 
2 P B, the plane EBP will divide the calorific atmospheres, 
because the angle D P A, and therefore 2D P A is constant; 
therefore BF : AD :: PB : PA. With radius BF and centre 
B describe a circle, also with radius BG. The force of this 
armulus is as F P" x area of the annulus. Since the forces are 
similarly resolved, the resolution may be neglected ; 

and force at F : force at D :: P D'‘ : P F* 

and annulus F G ; annulus D E :: P F‘ : P D®; therefore, 

force of annulus F G ; that of annulus D E :: P D“~* : P F"-*:: 

And since the two planes may be divided into the same num¬ 
ber of similar and similarly situated annuli, of which the forces 
have all the same ratio to each other, the entire forces have the 
same ratio. But at the same temperature, the whole force 
between two adjacent particles of a gas is very nearly pro¬ 
portional to the distance between them inversely; therefore 

FT • Fb” PF- • PD«-* 5 thenceM= 3; or the elastic force 

of the calorific atmosphere is very nearly proportional to the 
cube of the distance inversely; which is the ratio nearly of the 
difference between the attractive force and the repulsive power 
of caloric. The rate of expansion of gases by heat has been 
obscurely expressed by most chemists: they lay down as the 
datum, that the change of tem})erature of one degree produces a 
change of the of fhe volume of a gas; and yet the 

differences of temperature being equal, the volumes given in 
their tables are in arithmetical progression. LetV be the volume 
of a gas, at any temperature A ; let the increments of tempera¬ 
ture be a, 2 a, 3 a, &.c. Then at temperature A, volume = V; 
when the temperature becomes A + «, let the volume be 

increased by ^; then at temperature A + o, the volume is 
'1^ V; at temperature A -r 2 a, it is ^ ^ ’ at A + 3 <r, it 

is at A + ma, it is V ; which is a geo¬ 

metric series, in which is the common ratio. By help of 

this formula may be found the elastic force of a confined portion 
of gas at different temperatures. Let the temperatures and 
volumes be the same as before ; when the temperature 
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is A, let the volume = V ; 
at A + a, let it be = V; 

atA+2a .= 

at A + ma .= 1-“^ V. 

Since the elastic force is balanced by the pressure of the 
atmosphere, which is supposed to be constant, the elasticity of 
the expanded gas is constant. Whilst the temperatures are A, 

A + a, A + 2 fl, &c. suppose the volumes * W 

8 cc. be compressed till they occupy the same space V; the elas¬ 
tic force is nearly proportional to the density, i. e. inversely as 
the volume ; therefore, at A + a, the elastic force before com¬ 
pression : that after it :: ! : l~r :: : 1 :: n : 4- 1 at 

* n+l y V n+l 

n 

A + 2 a, elasticity before compression : that after it 

* * 1 : w + 1 * : which also is a geometrical series. 

Therefore, if a confined portion of a gas be heated, the tempera¬ 
ture is proportional to the logarithm of the elastic force ; or if it 
be under a constant pressure, the temperature is the logarithm 
of the volume. These conclusions depend upon the hypothesis 
that the elastic force of a gas is proportional to its density, 
which is not quite correct; but when the change of temperature 
is not very great, it is an approximation sufficiently exact for all 
practical purposes. 

The ratios of the calorific atmospheres of different bodies may 
be found as follows: Take D proportional to the distance 
between two adjacent particles in a solid, i. e. to the atomic 
diameter ; heat the substance until it fuses : let this distance be 
D + w; heat it until the distance is increased by any known 

quantity p u ; the densities are ^ 3 , Since the 

force of attraction is proportional to 

easily found; and it is equal to the force of repulsion. In 
another substance, find the corresponding quantities d, d + m, 

d + Tim: ^ * , &c. Then by help of the pro- 

blems 80,81,90, 91, and 92, of lib. l,of Newton’s Principia, the 
law of variation of the force may be found from the aggregate. 

J, B. Emmett. 
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Article XIII. 

SCIENTIFIC NOTICES. 

CmmisTRY. 

1. Reciprocal Action of lli/drosuIpJniric (Sulphuretted Hydrogen) 

and Carbonic Acid, on the Carbonates and llydrosulpliates. 

By JVI. IlGiiry, .Iiin. 

Althougli M, Chevreul had shown that carbonic acid is 
capable of decomposing the hydrosulphates, (liydrosnlphurels,) 
yet when M. Henry advanced the opinion that the sulphuretted 
hydrogen disengaged from the mineral waters of Enghieii, is 
owing to the action of free carbonic on the hydrosulphates con¬ 
tained in those waters, it met with considerable opposition, in 
consequence of which he resumed the subject, and undertook 
a series of experiments with a view to elucidate it; from which 
he has deduced the following conclusions : 

1. Ca.rbonic acid, in contact with the alcaline, or magnesian 
hydrosulphates, is capable of decomposing them completely, if 
the action be continued for a sufficient length of time. 

2. The decomposition is effected either by boiling a hydro- 
sulphate in water impregnated with carbonic acid, or by placing 
the mixture, without heat, in the vacuum of an air-pump ; or by 
passing a current of carbonic acid gas, through a diluted solu¬ 
tion of the hydrosulphate. 

3. The hydrosulphates obtained by converting sulphates into 
sulphurcts, by carbonaceous matter, are less readily acted on. 

4. The result of the decomposition of all these salts is the 
production of carbonates, or rather of bicarbonates, and the 
{juantity of sulphuretted hydrogen disengaged is proportionate 
to that of the carbonate formed.—(Bulletin des Sciences.) 

2. Carbono-Phosphate of Soda., 

There is a prussian blue manufactory in the neighbourhood 
of Glasgow belonging to Mr. Macintosh, in which, likewise, 
prussiate of potash is made in very considerable quantities. The 
acid is obtained by the combustion of the hoofs of black cattle, 
imported chiefly from Ireland; and the hoofs of a thousand 
cattle are required for every day’s consumption in the manufac¬ 
tory. The slaughtering of cattle in Ireland having considerably 
diminished at the end of the last war, hoofs became scarce. 
This induced Mr. Macintosh to substitute the animal substance 
called crackftales, procured chiefly, 1 believe, from the candle 
makers. Soon after this substitution, considerable quantities of 
a white salt in fine needlfes began to make their appearance in 
the prussiate of potash leys, and incommoded the process con¬ 
siderably. These crystals exhibiting appearances different from 
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any of the common salts, Mr. Macintosh sent me a quantity of 
them to ascertain their nature. 

The crystals were pretty regular six-sided prisms, whicli were 
obtained of a pretty large size by a second crystallization. The 
taste was cooling, and alkaline, and they rendered cudbear paper 
violet, indicating the ])resencc of an alkali. Tiie salt was pretty 
soluble in water, and the crystals were not altered by exposure 
to the air. They elfervesced slightly, hut distinctly in nitric 
acid. 

1 neutralized a portion of these crystals by means of nitric- 
acid, and then mixed the solution with a snfhcient quantity of 
nitrate of barytes—a white precipitate fell, which, when washed, 
and dried on the filter, was a beautiful white soft powder, W'hich 
dissolved without edervescence in nitric acid, was again preci¬ 
pitated by ammonia, and exhibited all the properties ol'phosjjhate 
of barytes. I therefore decomposed a portion of it by means of 
sulphuric acid. The acid which I obtained possessed the fol¬ 
lowing properties: 

It threw down nitrate of’barytes, and nitrate of lead white, 
and both precipitates were dissolved by nitric acid. Persulplialo 
of iron was thrown down white, and the precipitate became red 
when digested in potash ley. Nitrate of silver'was thrown down 
yellow, and the precipitate was dissolved in nitric acid. Muriate 
of lime, muriate of magnesia, nitrate of-strontian, sulphate of 
copper, sulphate of zinc, nitrate of mercury, were not precipitated. 
From these properties, there could be no doubt that the acid in 
the salt was chiefly the phosphoric.—I now dissolved a quantity 
of the salt in water, and neutralized it exactly with sulphuric 
acid; the solution was then concentrated, and set aside. It 
shot out into crystals of sulphate of soda, and phosphate of 
soda, easily recognized by their shape. 

To ascertain the proportions of the constituents, 1 dissolved 
200 grains of the crystals in water, neutralized the solution with 
nitric acid, and precipitated by nitrate of lead. The precipitate 
■weighed 141*3 grains, equivalent to 28*20' grains of phosphoric 
acid. The residual liquid contained no lead, hut weis entirely 
nitrate of soda, weighing 100*5 grains, equivalent to 40*74 grains 
ofsoda. Now, 28*20 grains of phosphoric acid require for satu¬ 
ration 32’297 grains of soda. There remain 7*443 grains of 
soda, which require for saturation 5*117 grains of carbonic 
acid. 

Thus, the constituents of the salt are 

Phosphoric acid. 28*200 or 14 

Carbonic acid. 5*117 .. 2*535 


Soda . 40*740 .. 20*182 

Water.125*883 .. 02*30 


200*000 
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4 atoms pliosplioric acid.. = 14 

1 atom carbonic acid. = 2*75 

5 al.oms soda .= 20 

55 atoms water. = 01*875 

lleiicc, I am disposed to consider the salt as a compound of 

4 atoms phosphate of ioda ........ 30 

1 atom carbonate of soda. 0*75 

55 atoms water.01*875 

98*625 

Tf this 1)0 really a compound of phosphate and carbonate of 
soda, the union is very slight; for I found that by repeated 
solutions and crystallizations, I could separate from it phosphate 
of soda ill the usual rhoniboidal form. What leads to the notion 
that it is a compound salt, is tlie form of the crystals—a six-sided 
prism apparently regular, which could not be derived from the 
primary form of phosjihate of soda. Nor is the water of crystal¬ 
lization what it would be if the salt were a mere mixture of 4 
atoms oi' phosphate of soda, and 1 atom of carbonate of soda; 
for phosphate of soda containing 12 atoms, and carbonate of 
soda 10 atoms, the water of crystallization should have amounted 
to 58 atoms, instead of 55—the quantity found, unless there was 
an error in the analysis. 1 do not well see, however, how any 
supposed error could serve to diminish the apparent quantity of 
water in the salt; but it is possible that the salt may have sus- 
laincd a loss of water before 1 began to examine it.—(Dr. 'fhoru- 
soifs Attempt to establish the First Principles of Chemistry.) 

Min ERA COGY. 

3. Beryl in Coni wall. 

We have been favoured by Mr. A. R. Barclay, with a notice 
of his discovery of the existence of the Beryl, in Cornwall; he 
states that the crystals are nearly colourless, though some have a 
very faint greenish hue; they are six-sided, the summits of a 
few have the edges of the plane taken off, but most of them 
are Hat; they are very small, and some thickly grouped; with 
the blowpipe they become of an opaque white. They are 
accompanied with apatite and mica, crystallized upon a dark 
grey quartzy wall of a vein which so commonly traverses the 
granite and schist of St. Michaers Mount, and in which most 
of the minerals to be met with at that interesting spot occur. 
They were not discovered in situ, but found in one large mass 
or slab, lying detached close to the little clilf of debris, on the 
south side of the Mount, at that part only W'hich would be 
washed by very high or stormy tides, 










384 


Scientific 'Notices-^Mineralogy. 


[Nov. 


4. Sodaliie of Vesiicius. 

The crystals arc distributed in drusy cavities of limestone, 
and associated with grey feldspar, pale green mica, calcareous 
spar and augite ; the latter of various tints of colour, and often 
perfectly white and transparent. Form, that of dodecahedrons 
in combination with the hexahedron, elongated in the direction 
of one of tlie rhoinbohedral axes. Cleavage pretty distinctly 
parallel to the faces of the dodecahe.dron, but much interrupted 
by conchoidal fracture. The surface of some of the crystals is 
rather smooth, but does not possess much lustre, which is 
vitreous; more generally, the edges are rounded off, and the 
faces curved so as to obliterate the regular form. Colour 
varies from pale greenish-white, to a sky-blue. Hardness 5'o to (» 
of Mohs’ scale, between apatite and feldspar, nearest the latter. 
Specific gravity = 2’b49. 

The comparison of these crystals, of which there are several 
varieties, is connected with the question whether sodalite, 
spinellane, haiiyne, and crystallized lapis lazuli arc distinct 
species, ’fhe new varieties of the Vesuvian soduhle, examined 
by Mr. Ilaidinger, are in the Royal Museum at Edinburgh, and 
were arranged by Professor .lamieson with haiiyne, which sub¬ 
stance appears to belong to the same species; and J\1. M. 
Rergemann, Nbggerath and Von Gefolt are of opinion that the 
preceding substances, especially the haiiyn’e and spinellane, 
form varieties of one and the same species.—(Extracted from 
Mr. Ilaidinger’s paper, Edin. Phil. Journal.) 

5. Boracic Add in Lava t 

According to Moricand, in the i^ilolian Isles, boracic acid 
assists in rendering the lavas more easily fusible. Do the lavas 
and obsidian of Lipari really contain boracic acid ? The green¬ 
stone of Salisbury Craigs in this neighbourhood, contains llum- 
boldtite, a mineral rich in boracic acid. Does the mass of the 
greenstone rock contain any of this curious substance ?—(Edin. 
Phil. Journal.) 

Zoology. 

C. On the. Circulatory System of Saurii. By Prof. Harlan. 

I was desirous of comparing the structure of the heart with 
that organ in the crocodile, which is very unlike the heart of 
the Turtle^ to which Cuvier, in his Comparative Anatomy, has 
compared it. As no correct description of the anatomical 
structure of the Saurii has (wer been given to the j)ublic, I shall 
offer a brief outline of these organs in the crocodilus lucius, 
which will serve as the type of all the lacerta. 
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1. I forced air into the vena cava ascendens, which inflated 
the right auricle and ventricle, and passed into the lungs through 
the pulmonary artery into the splanchic aorta; also into the 
systemic aorta through the valvular opening at its base; the 
blood into the superior cav.e regurgitated. 

2 . 1 forced air into one of the pulmonary veins which inllatod 
the left auricle and ventricle, passed into the systemic aorta, 
and the subclavian trunks which leave the super cardiac sacs, 
('each of the large arteries are dilated immediately on leaving the 
heart, and are so united as to appear externally as a single 
sac.) 

The circulation in the animals is briefly as follow : 1st, The 
blood passes from the right auricle into the ventricle ol’tliesame 
side, and in this cavity there are four openings, 1. One leading 
from the auricle; 2. One into the pulmonary artery; 3. One 
into the splanchic aorta, carrying black blood to the viscera ; 
and 4. One into the systemic aorta, l)y the valvular communi¬ 
cation of the circulation when that through the lungs is impeded 
by expiration. During expiration there is still some jjuhnonic 
circulation, a small (puuitity of blood passing from the lungs 
through the left auricle to the ventricle of the same side, from 
whence it has a direct passage into the systemic aorta; the valve 
at its base will not even permit air to pass into the right side of 
the heart, nor will the semilunar valves of the aoita permit regur¬ 
gitation, so that the only mixture of black and red blood takes 
place in the systemic aorta during expiration or collnpse of the 
lungs. The systemic and splanchic aorta do not unite until 
after the viscera have been supplied with blood by the latter. 
In the land lizards theie is no necessity for that complicated 
structure which exist in the crocodiles, and the vciil rides com¬ 
municate freely with each other.—(Harlan. Jour. Acad. JN. S. 
Phil.) 

7. On the Float of Janthina, By Bcynell Coates, M.D. 

Some have asserted that the animal of Janlhina is capable of 
absorbing the air of the vesicles and relilling them at will, in order 
to sink or rise in the water, but Cuvier could not discover any 
communication between the animal and the float, or any cavity 
within the animal which could contain the air when absorbed ; 
he, therefore, was inclined to consider it as a rudimentaiy 
operculum. 

During a voyage to the East Indies, I had several opportin- 
nities of observing the mode in which this organ is constructed 
by the animal. 

Individuals being placed in a tumbler of brine, and a portio 
of the float being removed by scissors, the animal very soon 
commenced supplying the deficiency in the following manner; 
the foot was advanced upon the remaining vesicles, until about 

New Series j vol. x. 2 c; 



386 Scientific Notices^Zoologif, [Nov. 

two-thirds of the number rose above the surface of the water. 
It was then expanded to the uttermost, and thrown back upon 
the water, like the loot of a lymneous when commencing to 
swim; in the next place it was contracted at the edge, and 
formed into the shape of a hood, enclosing a globule of air, 
which was slowly applied to the extremity of the float. A vibra¬ 
tory movement could now be perceived throughout the foot, 
and when it was thrown back again to renew the process, the 
globule Avas found inclosed in its newly constructed envelope. 

It does not appear that the jantliimc ever sink below the 
surface, while they remain attached to the vesicle; but when 
they are entirely separated, they immediately fall to the bottom 
of the tumbler, and are unable afterwards to rise from their 
position, and though they continue to be vigorous for some time, 
they generally die in a few days. As their respiratory organs 
are calculated for the water, this circumstance is probably acci¬ 
dental. 

Along the surface of the float passes a little line of pearly 
fibres, and upon this line are attached the egg of the animal. In 
1. fragilis the float is convex, slightly scaled above, and concave 
beneath, strait and composed of large vesicles. In the l.globosa 
it is composed of smaller, it is fiat above and beneath, and by 
the re-union of one of the edges, it is formed into a spiral and 
nearly circular disk. 

The float appears to be constructed for the purpose of sup¬ 
porting its shell and its young upon the surface of the water, 
and is secreted by the foot, and has no attachment to the animal 
except by the close cohesion resulting from tlic nice adaptation 
of iheir proximate surfaces. 

8. On the Verfebrec of llepti/es and Amphibia. By 11. Harlan. 

Cuvier, in his Ossemens les Fossil,remarks, “ the dorsal vertebra 
of the Maestricht animal have their transverse apophyses short, 
and terminated by an articulating surface enlarged vertically, 
which carries the ribs, which is consequently attached by a 
single head; tliis characterizes the monitors, and most of the 
Saurians, excepting only the crocodile, in which particular this 
structure is absent , with the exception of the three last ribs.” 

To the Crocodiles, as an exception, Cuvier should have added 
the Ichthyosaurus, Iguana, and Camelion, amongst the Sau- 
rians, together witli the Crotalus and Coluber amongst the 
Ophidia, in all which the ribs are articulated with the bodies of 
the vertebraj by two tubercles, but do not unite with the trans¬ 
verse process as in the Crocodile. 

Conceiving it highly important to the science of Osteology, 
to ascertain correctly the manner in which the ribs of the differ¬ 
ent genera of the Saurian Family are articulated; as far as my 
examinations have extended (with the exception of those genera 
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above noticed in which the ribs are articulated to the body) the 
transverse processes (or a tubercle which supplies their place) 
receives the head of the ribs as in the following genera: viz. 
the Plesiosaurus, Maestricht Animal, Calotes, Monitor, Aiueiva^ 
Sciucus Geckos, Againa, Aiiolis, also the Sirena, the Triton, 
and the Salamandra, amongst the Batrachia.—(Harlan Jour. 
Acad. N. S. Phil. iv. 23-5.) 

9. On (he c/ioniious Sinnalra AjH). 

An account has been lately published of the caption of a 
sjjccimen of monkey at Taruman, in ISumalra, which is said by 
some to be six, and others seven feet high. It is, perhaps, the 
full-grown ouran-outang.—(Ivlin. Jour. Scien. 1825.) 

10. On some nady descrlhed Urilish Shells. 

IMr. W. Macgillwray has described in the Edinburgh Journal 
of Science what he considers a new species of Pecten found on 
the island of Seappay and the east coast of Harris. lie 
describes it as follows : 

P. niveus, snowy pecten. Shell orbicular, thin, diaphanousk 
Snow white, ribs 4(), rather compressed, rounded, and scaled 
with short thin spines. (Ivlin. Phil. Jour.) t. 3, f. 1. Length 
.3 inches, breadth 2-{-J,- length of the auricular margin I inch, 
ISlr. Macgillwray only compares it with P. variuSy perhaps not 
aware that Pecten IslandicitSy Lam. of w'hich this shell a])pears 
to he only a variety, has long been known as a British species. ■ 

.Mr. Lowe, in the Zoological Journal, has described two shells 
which appear to be new' to this country. 

Tiir/jo cavneus, t. 5, f. 12 0. Shell suhconical, imibilicated 
girth with regular rather distant elevated strive; the spire short, 
with the a[)ex elevated acute. 

This is allied to Helix maegaj'ita of Montague, which Mr^ 
Lowe also makes a Turbo; it is the Margarita striata of Dr. 
Leach, in the Appendix to Cajvt. Ross’s Voyage. 

Chiton Asclloides, t. 5, f. 5. Shell carinated, the valves 
slightly beaked, minutely, but regularly granulated over the 
whole surface not at all in a beaded manner; margin coarsely 
granulated, the granulations raised, black, dark. Chocolate 
brown or black ; the ridges, edges, and interstices of the valves 
yellowish white. Fringe very short and indistinct; length 
rather less than one-half, breadth one-fourth of an inch; inhabits 
Oban, Appin. 

Mr. i v)we also describes a species of Terehratula under the 
name of T. coslatu, as new both to science and Great Britain; 
but it appears to be the T. aurita, figured and described by 
Dr. Fleming in his Philosophy of Zoology, as found in Scotland.. 

Mr. Bell, in the same journal, has described what he considers 

o #. o 

V' 
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a new species of Emargiiiula, which he discovered in Poole 
Harbour, under the name of 

Kmarginnla rosea, t. 4, f. 1, Shell ovate, cancellate ; inside 
rose coloured, vertex acute, much recurved or nearly involute. 

This shell is very common on the Knglisli coast, and appears 
to be only a variety of the E. rnaica. It has been tigured by 
jShiiiiai, i. t. 11, t', 109, 110, and ]>y several other conchologists. 
—.1. E (J. 

11. On the East Indian Unicorn. 

Whether the animal called by the Bhnicas was, as they 
asserted, the unicorn or not, the horns which they produced 
proved that they spoke of no imaginary creature, and warranted 
every exertion to discover the animal to which they belonged. 
Interest was, therefore, made with the local authorities to assist 
in the search, and inducements held out to travellers to procure 
the animal. Accordingly a few days since the skin of the 
C/iirsa was sent to the resident, with the horns attached, proving 
the animal to be no unicorn, .but a noble antelope, of a species 
apparently new. There was no possibility of procuring it alive, 
as it I’requents the most inaccessible parts of the snowy moun¬ 
tains, and is exceedingly vigilant, and easily alarmed. It is 
found in the haunts of the Musk Deer, and sometinies.associatcs 
W’ith them. 

It is added that though the animal produced is hicornate, yt;t 
that some of the species are unicorns—a rather odd assertion, 
which, however, is .stoutly maintained. Every one, therelbrc, 
will, from the production of the present animal, augur every 
thing or nothing for the existence of the unicorn, according to 
his particular fancy. This only seems necessary, that the name 
Chirsa, and the horns (abundance of which has been furnished), 
should for the present be given to the hicornate animal, and the 
ultimate right of participating in either, due to the unicorn, left 
to the decision of time. It is much to be regretted that the skin 
was sent folded uj) in such a manner, and suffered to stiffen 
in that state, tliat the figure of the animal to which it belonged 
can hardly be conjecturod; nay, the probable size even will be 
obtained, if at all, by jiainful admeasurement of such parts as 
are not shrivelled, and a comparison by analogy must fillup the 
due dimensions of those ])arts that are so. The animal is an 
antelope, not a deer. It is a male; his colour slaty or bluish 
grey, inclining to red, e.spccially on the back ; his hair, which 
is about an inch long, and exceedingly thick, has a good deal of 
that quill-like iioilow appearance and feel that characterized the 
Musk Deer’s hair, but it is softer and shorter than that animal’s. 
It resembles as nearly as possible the hair of the Nowahs,ov wild 
sheep of Bhote in colour, texture, and (eel, and like the Nowahs 



389 


1825 .] Scientific Notices — Zoologi/. 

conceals a spare fleece of very soft wool lying close to the 
animal’s skin. The forehead is nearly black, and so are the 
legs; the belly white, and snout nearly so; the snout in size and 
shape deer like; the horns are placed very near each other 
entirely on the back of the head, and with that side uppermost 
on which the annular marks are largest. 

The most remarkable feature in the animal’s figure is the 
excessive length of the neck, which is almost half of the whole 
body. 

’I'he dimensions, so far as they can be taken from so shrivelled 
a skin, are as follows : 

The skin itself will probably be sent down by and bye, from 
which a more accurate description can be made; but to guard 
against contingencies the present one may suftiee. 

Total length five feet eight inches ; length of body four feet 
two inches; circuit of body, very faulty, shrivelled, two feet 
three inches ; length of body between the legs and beneath one 
foot eleven inches ; above, from hiji to shoulder blades, two feet 
3-e inches ; the neck, from back of head to shoulder bone, one 
foot nine inches; height of fore legs, the body being shri ¬ 
velled, only one foot eight inches ; of hind leg only, laulty, 
one foot eight inches; length of head ten inches; circuit cf 
head one foot eight and a half inches ; length of horns two feet 
one and a half inch ; length of ears four inches and a half; lenglh 
of tail eight inches. 

Such are the dimensions according to careful measurement: 
the principal deficiency is in the bulk of the body, its depth, and 
circumference, neither of which can bo obtained in the present 
skin. Admitting the Chirsu, however, to be an antelope, the 
general notion we have of that animars figure, taken in con¬ 
nexion with the proportions above given, will enable an adept in 
the comparative anatomy of animals to deduce probably the 
entire size of the Chirsu with tolerable accuracy. 

This is the rather to be attempted, because it is very unlikely 
that we shall soon obtain a living subject, and as long as the 
skins only are brought, there seems little chance of one more 
perfect than the present ever reaching Alnmndru, —(Calcutta 
Orient. Mag.) 

12. On the Chinese Manner of forming Artificial Pearls, 

By J. E. Cray. ' 

In a former number of this Journal, I gave an account of the 
manner in which pearls might be formed artificially, of any size 
or form that is required. In a late visit to the College of 
Surgeons, 1 observed some pearls in the same species of shell, 
{Barhala Plicata,) whicli had the external appearance of being 
formed artificially, which Mr. Clift, the excellent conservator 
of this establishment, very kindly allowed me to examine and 
describe. 
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These pearls are of a very line water, and nearly orbicular; 
their base is supported by a small process whicli separates at 
the end into two short diverging processes, which stand otf at 
right angles to the central rib ; on more minute examination it 
appeared that these pearls were produced by there being in¬ 
troduced between the mantle of the animal (while yet alive) 
and the shell, a small piece of silver wire, bent into a peculiar 
form, that is to say, so as to form a right angle, with one arm 
ending in two diverging processes, so as to make the simple 
end always keep its erect position. These wires must he intro¬ 
duced in the same manner as the semi-orbicular pieces of 
mother of pearl in the other method of Ibrming artihcial pe.arls, 
as there is no appearance of any external injury. The pearls 
arc solid and nearly orbicular, with a small pediccli, which is 
continued so as to entirely cover the wire. Ihcy may be piu- 
forated and used so as to sliow their whole surface, which I did 
not expeiit could ever be the case with any artificial pearls ; but 
they must doubtless, unlike the artificial pearls formed by the 
other means, be a considerable time in coming to any useful 
and valuable size. 


Misci:ltw\nj:oijs. 

13. Greenwirli Ohsorat'ion^.. 

d'he following extract ol a letter, ad<lressed by Profi.s.sor 
I’essf lto Ih'ofessor Schumaclier, appeared in the last i\o. of 
the Journal of Science.—When I had the.plcasure of being 
your geest at Altona, you showed me the numbers of the idiihi- 
sophical JMagazine, which contain a very severe censure uf the 
Crteuwich Observations for 1331. I saw this censure with 
some surprise, because 1 had always considered the colleclion 
ol observations at (ueeiiwich as singidailv valuable, and as a 
rich source of astronomical tuiths ; iiur werb you, 1 heiieve, of a 
dili'eront opinion, and we were ])erfecily agreed respecting tlie 
unimportance of the inaccuracies that were imputed to this work 
in the two papers pulilislied in tiic b4(h volume of the Pliile- 
sophical Magazine, l or those who arc aeipiuinted with tl'.c 
Greenwich observations, and who (lompare them with the oritic/s 
remarks, evciy further ex|)ianation would be superfluous, but 
since it may lie supposed that these remarks will fall into the 
hands of many persons not Avell versed in astronomy, 1 readily 
icomply with the reipiest which you made, that 1 would commit 
to writing our common view of the subject. 1 feel, as well as 
yourself, the projnicty of doing my best on the occasion, in 
order that too great importance may not be attached to this 
censure of an establishment, to which astronomy is indebted for 
ti great proportion of its advanctment; and that its importance 
cannot be very great, is sufliciently sliown by the facility with 
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which Mr. Olufsen has computed the declinations of the funda¬ 
mental stars, as publislied in Nachrichten, No. 73, from the 
Greenwich observations for 1822. 

The greater number of the errors which have been pointed 
out by the censor, arc merely accidental errors of the pen. 
Errors of this kind are certainly disagreeable, and it would be 
better if they could be entirely avoided; but since all collections 
of observations in existence do contain such errors, they clearly 
appear to be unavoidable. The first class of errors mentioned 
in the Philosophical Magazine contains the cases in which the 
mean deduced from the readings of the two microscopes A and 
11 difters from the column in which that mean is assigned. Since 
there must be some manifest oversight in all these cases, it 
may sometimes be difficult to determine whetlier it is in the 
readings or in the mean assigned, but it will, in general, be easy 
to distinguish, fiom the preceding or following observations of 
the same star, where the error lies. 

The second class contains the differences between difterent 
records of the same observation. These must be errors in the 
copies sent to the press, and not in the readings of the mi¬ 
croscopes ; and they may generally be c.orrected by a compa¬ 
rison of the two passages : they sometimes extend to whole 
degrees, or to the tens of the minutes, and are then of no 
importance ; for example, in the observations of Procyon, the 
23d Pel). 1821, and of ^ Cephei, the 8th Dec. where there are 
errors of 30° and 5° respectively. 

The sirih class of errors contains tlie intervals between the 
micrometer wires, as they are deduced from different observa¬ 
tions of the same star. These are often dependent on errors of 
the pen, as in the observation of Capella on the 7th February, 
and in that of Sirius on the 8th, where there arc errors of o" 
and of 4"" respectively in the fourth wire; frequently also they 
arise from inaccuracies of observation. In the former case 
they are of no consequence whatever, being easily detected at 
first sight; in the latter they are fundamental imperfections; 
but such imperfections are inseparable from the nature of 
observations, and it would be ridiculous to expect from an 
astronomer that he should perform ijupossibilitics. All registers 
of observations exhibit inaccuracies of this kind, and if any 
should be produced without them, it might w’ith confidence be 
asserted to be a forgery. The diligence of the astronomer is 
|)roved, not by the ))erfect agreement in his tenths of seconds, 
but by the magnitude of his mean or probable error; and it 
would probably be difficult for the critic to prove that this error 
is much greater in the Greenwich observations, than the nature 
of the instruments renders unavoidabie. 

The errors of the jijth class, which comprehends the dif- 



31)2 Scientific Notice’! — Miscellaneous. [Nov. 


foronces betAveen the polar distances observed with two and 
with six microscopes, seem to me to have been introduced 
without the least propriety : they are either insignificant errors 
of the pen, as in the case y Draconis, 28th March, or sliglit 
accidental errors cf observation, mixed with the changes of 
place of the stars and of tlie refraction, or, lastly, changes of 
the place of the pole on the instrument. For this last the 
observer can by no moans be responsible. Had the critic 
pointed out any new method of fixing the instrument so that it 
siiould be subject to no alterations, he would have deserved the 
thanks of all practical astronomers; but the constant result of 
past experience shows that the greatest possible care, in pro¬ 
curing a firm foundation for the pillars, affords us only a com¬ 
parative and not an absolute stability. The fixing ol the 
instruments at Creenvvich has been such as to keep them for a 
lonfi' time admirably firm; but at other times it has not been so 
successful, as may lx; seen in the table of the place of tlie pok‘, 
printed in the Nachrichten, No. 73 ; the differences between 
the latter days of .lyly, and the beginning of August, 1821, 
depending on a change of this kind, so that they cannot be 
considered as accidental errors of observation, nor are they of 
material imj)ortancc, as they may be readily determined by a 
series of observations of the pole star, so complete as those 
which arc made at Greenwich. The accidental irregularities of 
the polar distances, which remain after the correction of the 


place of th(! pole, can bo as little considered as an imputation 
on the accuracy of the observer, as those, of the intervals of 
the micrometer wires. The truth of this remark is illustrated 


in the Nachrichten, No. 73. 

The fourth class contains the differences between the times 
of transits obsA’ved with the transit telescope, and the mural 
circle. The latter instrument, however, not being intended for 
the observation of transits, nor being ever actually so employetl, 
it wunld liave been of no maimer of use to seek for greater 
accuracy in the momoraiidums ivliich are made merely with a 
view ol' determining its place with respect to the meridian. 
\\e ought to acknowledge tlie occasional insertion of these 
lucmoraudums with gratitude, as they assure us that tlio instru¬ 
ment never deviates so much from the meridian as to affect the 


])o!ai’ distances; but they arc not intended for any other pur[)ase. 
Niiitlier Bradley nor Maskelyne have, ever noted the times of 
the transits by their mural quadrant, although it was more 
liable to variation than the mural circle. But to correct the 


place of the axis of this circle continually, so as to bring it 
jierfcctly into the plane of the meridian, would certainly be of 
no advantage to the Greenwich observations. 

Other Clrors whicli ar e criticised, for example, those of the 
names of the stars, of the hour or minute of their transits, and 
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so forth, are of no material importance whatever; ami how 
difficult it is to avoid errors of this kind, may be inferred from 
the circumstance of my having found about 1400 such errors in 
Bradley’s observations. 

The remark that the observations at Greenwich are com¬ 
monly concluded at midnight, would be of some weight, if it 
could be proved that any thing essential is omitted by this 
practice, which does not appear to me to be the case. The 
observations relate chiefly to the sun, the fundamental stars, the 
moon, and the oppositions of the planets; and it may easily 
be discovered that these different series are exhibited with an 
uncommon degree of perfection. Had the censor in the 
Pliiloaoplncai Magazine pointed out any other series of observa¬ 
tions which could have been combined with these, so as not to 
interfere with them, no doubt the Astronomer Royal would 
have been much obliged to him. Every thing cannot be done 
at once in an observatory; and if as mucli is affected as can 
be wished in one respect, something must be omitted in others. 
But to multiply observations, without any plan or object what¬ 
ever, would be mere idleness. Whoever is dissatisjied with the 
actual riches of the iireenwich ohservations, would do well to 
iuakc the attempt to excel them; he would convince himself bii 
such an experiment that the lahour and patience required for doing 
so much, are fallq suffeient to evhanst the powers of anij one 
man. 

The third class of errors, relating to the n.eteorological in¬ 
struments, I have not yet mentioned, because I think myself 
that greater accuracy is required in this department than it 
has hithei to been usual to observe. And if I should be allowed 
to suggest any improvement that could be made in the observa¬ 
tions at Greenwich, it would be a more correct account of the 
meteorological instruments, and of the place in which the 
exterior thermometer is fixed.” 

14. On the Zetland Islands, 

y\n accurate chart of the Zetland Islands has long been a 
desideratum in British hydrography. Authorized surveys of 
them have, it is true, been made; but of these some are almost 
obsolete; and all are more or less partial or defective : and to 
errors of this nature, perhaj)s as much as to any other cause, 
are to be ascribed many of the disastrous shipwrecks of which 
that remote country has too often been the melancholy scene. 

It is not a little surprising that w'hile the most extended, 

expensive, and minute surveys have been executed by order of 

the English governmcnl of many distant regions of the globe, 

the nautical geography of the northern extremity of the British 

Islands should have been so long suffered to remain in ob- 

scuritv. Charts are to maritime, what roads are to inland com- 

•* * 
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merce : and we duly appreciate the laudable and fostering care 
which our statesmen have evinced to facilitate its extension 
nnd stability. 

The Zetland Islands have too long been the bugbear, the 
Scylla and Charybdis of northern mariners; hence commerce 
has been repelled from them ; and one grand source of their 
improvement and prosperity injudiciously obstructed. Besides, 
they might aft’ord a secure refuge and resting-place, not only to 
vessels trading in the North Sea, but also to others forced by 
boisterous weather, and unavoidable accidents, into their lati¬ 
tude. And when, superadded to these circumstances, are con¬ 
sidered the barbarous and iron-bound nature of the coast, and 
the dangerous rapidity and variety of the currents, it cannot 
but be highly gratifying to learn that this important chasm in 
our maritime knowledge is in progress of being filled up. 

For this purpose the Admiralty, in the month of May, this 
year, sent to Zetland their surveyor, Mr. Thomas, an officer 
whose ability, experience, and indefatigable zeal are so con¬ 
spicuous ; and who has more particularly displayed his 
dexterity and talent in his surveys of the two metropolitan 
rivers of England and Scotland, and their adjacent coasts ; 
and we trust that no delay or impediment will now occur to a 
work so very desirable, and which will reflect so much honour 
on the enlightened liberality and humanity of our Admiralty, 
and on the skill and activity of its surveyor. 

The coast of Zetland is everywhere bold and prominent, and 
intersected with numerous and excellent harbours, of which 
the headlands are the sublime and natural beacons ; and there 
are few situations in which the seaman can be placed where the 
confident guidance of an accurate chart miglit be of such para¬ 
mount utility, and few where the want of it might be so perilous 
and fatal. Such a chart of Zetland would be a permanent one ; 
unlike in this respect to many, regarding other parts of (ireat 
Britain, which require to be frequently modified to suit the 
changes produced by the action of the waves in the formation 
and dissolution of sand-banks. And where, even tlie best 
charts can be too often of little other use, from the scarcity of 
harbours, than to present more distinctly to the unfortunate 
mariner the locality of his inevitable and impending ship¬ 
wreck. V. 

15. On. the Thermomdrical State of the Terrestrial (ilohe. 

M. Arrago, in an article in the Amirdes de Physique,” 
discusses the question of the temperature of the globe at its 
Surface, and arrives at this conclusion, that in Europe in general, 
and in particular in France, the winters, some centuries back, 
have been as cold as at present. He grounds his opinion upon 
the fact of the freezing of the rivei's and seas at a great number 
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of periods even of very remote date. The author then gives a 
table of the extreme temperatures observed at Paris, from which 
there results that, in tlic second half of the l&st century, the 
greatest cold (23’5" cent.) took place in the 25th January, 1795, 
and the greatest heat (.hS’4”) on the 8th July, 1793. lie then 
gives the temperatures observed during the expeditions of Cap¬ 
tains Parry and Franklin, and the dates of the natural congela¬ 
tion of mercMiry, together with the tables of the maximum tem¬ 
peratures observed on land, the maximum temperatures of the 
atmosphere observed on the open sea at a distance from the 
continents, and of the maximum temperature of the sea at its 
surface, ihom these observations together M. Arrago draws 
the following conclusions : 1st, In no j)art of the earth on land, 
and in no season, will a thermometer, raised from 2 to .3 metres 
above the ground, and protected from all reverberation, attain 
the 4(ilh centigrade degree; 2dly, In the open .sea, the tempe¬ 
rature of tin; air, whatever be the place or season, never attains 
the .31st centigrade degree ; .3dly, The greatest degree of cold 
which has ever been observed upon our globe, with a thermo¬ 
meter suspended in the air, is 50 centigrade degrees below 
zero ; 4thly, The temperature of the water of the sea, in no 
latit ude, and in no season, rises above 30 centigrade degrees.— 
(Ann. de Phys. et de C Jiim.) 

16. IjijflH oj ITalucs. 

i'd. Arrago, from observations made on the llih April, 1825, 
%\ilh the instrument which he has invented for the examination 
of ])olaviy.od light, has discovered that the light of haloes (lumi¬ 
nous (urcles wliich sometimes appear round the sun, and whose 
apparent diameters are 221° and 45°), is not a retiected, but a 
refract.f;d light; a result wliich gives much probability to the 
explanation of the plienomenon proposed by MarioUe. This 
piiilosopher siipposecl that the solar ray is refracted in its jiussage 
thruugii the drops of vratev frozen and suspended in the atmo¬ 
sphere. i\f. Arrago is of opinion, that the observation of 
haloes might lead to the discovery of the true law of the decrease 
of temperature in proportion as we rise front the earth’s surface, 
a law which hitherto has had no other foundation than a single 
aerostatic ascension of Gay Lussac.—(Bullet. Univ. May, 1825.) 

17. On Aeroliles. 

Mr, Hose of Berlin has succeeded in separating, from a large 
specimen of the aerolite of Javenas, well marked crystals of 
angite, of the tignre 109 of 1 lady’s Mineralogy. The same 
specimen aj)peared also to contain crystals of felspar with soda, 
that is, of albite. lie also finds, that the olivine of the Pallas 
meteoric iron is pericctiy crystallized, and that the trachytes of 
the Andes, like the aerolite of Javenas, is mixed with augiteand 
albite,—(Edin, Phil. Journal.) 
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18. On Evaporaliun, 

Pouillet, from a series of experiments he made, on the evapo¬ 
ration of liquids, infers : 1. That, during the evaporation of 
perfectly pure water, no electricity is evolved. 2. That when 
water contains certain alkalies in solution, electricity is evolved, 
which is vitreous for the apparatus, when the alkali is fixed, and 
resinous when the alkali is volatile, as ammonia.—(Edin. Phil. 
.Tournal.) 

19. A/nslenhim Canal. 

It may be said, with juslice, that Great Britain has outstripped 
all the other countries of Europe in what regards the undertaking 
and execution of public w'orks, in which utility and grandeur of 
conception go toiiether. Wc had been accustomed to consider 
as unique in its kind, both with respect to its extent and its 
other dimensions, our Caledonian Canal, which can carry a large 
frigate from the North Sea to the west coast of Scotland; but 
the new^ Amsterdam canal, which establishes a direct commu¬ 
nication between the ocean and this important place of com¬ 
merce, surpasses in depth and breadth every thing of the same 
nature existing in Great Britain, it appears that a frigate of 
44 guns has already passed along its whole extent, and it is even 
capable of receiving vessels of 80 guns. The projected Ports¬ 
mouth canal, which is intended tt) receive vessels of the liiu*, 
would rival that of Amsterdam as to depth and width, and 
surpass it in length, in proportion of a hmuired to lif<y miles.—• 
(Edin. Phil. Journal.) 

20. Sea IJorse killed in Orkney. 

An extract of a letter from Bobert Scarth, l^sq. of Kirkwall, 
is given in the last number of the Edinburgli Philosophical 
.lomnal, describing the capture of a walrus of very large si/e, 
which after having been first seen in the opening of the Pent- 
land Erith, was again discovered lying on the rocks of the island 
of Eday by one of the shepherds of the proprietor, who hud the 
good fortune to wound it severely by a shot in the body, and 
having followed it to sea, w ith some companions, in a boat, 
succeeded in ultimately making prize of it, and towing it ashore. 
In the adventure, one of the party had nearly paid dear for his 
expedition, for having seized the walrus by its hind leg, the 
animal pulled him out ol'the boat, and dragged him to the bot¬ 
tom, ami it was with difficulty his life was saved. This is the 
first instance, Air. Scnirth says, of any of these formidable 
inhabitants of the ])oIar regions having been met with on our 
coasts. The hide, though dried and a good deal shrunk up, 
measured 15 feet in length and 13 in breadth, and was rather 
more than 1 inch thick. The skin is in the Royal Museum of 
the University of Edinburgh.'—(Edin. Phil. Journ.) 
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Xcw Scientijic Booh. 


Article XIV. 

NEW SCIENTIFIC BOOKS. 


PU!;l>Alll\«J FOR PM51.IC VTION. 

A new Edition of Dr. Henry’s Elements of Cliemistry, 2 vols. 8vo, 
will be ready in a few days. 

An Historical View of the Hindoo Astronomy, from the earliest 
Dawn of that Science in India down to the present Time. By John 
Bentley, Mem. Asiat. Soc. 

Loudon's Encyclopmdia of Agriculture. 

Besearches in Pathology, Part 1. containing an lucjuiry into the 
Nature and Treatment of Dropsies. By Dr, Ayre. 

A 'J'reatise on Clock and Watch Making, 1 hcorctical and Practical. 
By Thomas Reid, Author of the Article ‘ Horology,’ in the Edinburgh 
Encyclopedia. Royal Svo. illustrated with numerous Plates. 


JUST PURMSaUl). 


The Practical Miner's Guide; with a Treatise on the Art and Prac¬ 
tice of assaying Silver, Copper, Lead, and Tin, Ac. By J. Rudge. 
Royal Svo. 1/. lOi-. 

A Treatise on the Ligaments; intended as an Appendix to Sir A. 
Cooper’s Work on Dislocations, and Fractures of the Joints. By 
Bransby B. Cooper. Royal4to. Plates. 1/. \s. 

Tlie Art of rearing Silk-worms : from the Works of Count Dandolo. 
Post 8 VO. y.y. 6V/. 

The English Flora. By Sir .lames E. Smith, Pres. Lin. Soc. &c. 


Vol..‘5. 12.y. 

A Short Inquiry into the Capillary Circulation of the Blood; with a 
Comparative View of the more intimate Nature of Inflammation. By 
James Black. IMD. 8vo. fo. 

Mathematics for I’ractical I\Icn, being a Common-place Book of 
Principles, Theorems, Rules, and Tables in various Departments of 
Pure and Mixed Mathematics, with their most useful Applications, 
Ac. By Olinthus Gregory, LL.D. Ac. Svo. Illustrated with Plates, 
and 2150 Wood-cuts. 14.v. 

Tyj)ogra[)]na: an Historical Sketch of the Origin and Progress of 
Printing, with practical Directions for conducting every Department 
in an Oflice: also an Account of Stereotype, Lithography, and Deco¬ 
rative Printing. By T. C. Hansard. In one large Volume, Svo. 
Illustrated with numerous Portraits, Drawings of Printing Machinery, 
and other Wood-cuts. 3l. Ss. 

Medico-Chirurgical Transactions, Vol. 13, Part 1. Svo. Plates. 


12.S-. 


A Manual of the Elements of Natural History. By J. F. Blumenbach, 
Prof. Univ. of Gottingen. Translated from the Tenth German Edition, 
by R. T. Gore, Miles. Lond. 8vo. Mi, 



398 


New Patents, 


[Nov, 


Article XV. 

NEW PATENTS. 

W. Duesbury, Boasal, Derbyshire, colour manufacturer, for a mode 
of preparing or manufacturing of a white, from the impure native sul¬ 
phate of barytes.—Sept. 29. 

J. Martineau, the younger, City-road, engineer, and IT. W. Sinltli, 
Lawrence Pountney-place, for improvements in tl)e manufacture of 
steel.—Oct. 6. 

Sir G. Cayley, Brorapton, Yorkshire, Bart, for a new locomotive 
apparatus.—Oct. (i. 

J. S. Broad wood, Great Pultncy-strect, piano-forte maker, for 
improvements in square piano-fortes.-—Oct. G. 

T. Howard, New Broad-street, merchant, for a vapour engine.— 
Octl.S. 

N. Kimball, New York, merchant, for a process of converting iron 
into steel.—Oct. 13. 

B. Saunders, Bromsgrovc, Worcestershire, button manufacturer, for 
improvements in constructing or making of buttons.—Oct. 13. 

T. Dwyer, Lower Ridge-street, Dablin, silk manufacturer, for 
improvements in the manufacture of buttons.—Oct. 13. 

J. C. Daniell, Stoke, Wilts, clothier, for improvements in machinery 
applicable to the weaving of woollen cloth.—Oct. 13. 

J, Kaston, Braford, SomerscLshire, I'or improvements in locomotive 
or steam carriages; and also in the manner of constructing the roads 
or ways for the same to travel over.—Oct. 13. 

W. Hirst, .1. Wood, and J. Rogerson, Leeds, for improvements in 
machinery for raising and dressing of cloth,—Oct*. 21. 

R. S. Pemberton, and J. Morgan, Lanelly, Carmartheiisliire, for a 
consolidated or combined drawing and forcing pump.—Oct. 21. 

G. Gurney, Argylc-street, Middl^x, surgeon, for improvement^; 
in the apparatus for raising or generating steam.—Oct. 21. 

L.W. Wright, Princes-street, Lambeth, Surrey, engineer, for im¬ 
provements in the construction of steam-engines.—Oct. 21. 

H. C. Jennings, Devoushire-strect, Middlesex, practical chemist, 
for improvements in the process of refining sugar.—Oct. 22. 
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Article XVI. 


METEOROLOGICAL TABLE. 


WmA. 


i)th Mon.! 
Sept. I N 
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Max. f ni; 
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w 
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US 
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Ei 

29-70 
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E 
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29-95 

IflS 
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29-92 
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1 

29-94 

21 S 
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wi 

30-18 

23.N 
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w 
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2 ;) S 

W! 

30 -19 
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w' 

30-28 

27i^^ 

Wj 
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28‘N 

w! 
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1 
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) 
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0 
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1 Min. 

Max. 
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Evaj). 
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i 30-18 

St 
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83 

52 
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; 30-17 

78 

52 
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71 

50 
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O5 

43 

_ 
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71 

40 

-, 
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81 
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82 

50 

•87 


2.0-82 

81 

55 
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81 

Oo 
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10 

29 73 

7O 

50 


18 

29-88 

77 

55 

- 

29-05 

74 

53 

-, 
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Oo 
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70 
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74 
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72 

58 

O4 
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30 

03 
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Oo 
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57 

52 
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39 

29-05 

84 
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A 
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,t).S'"-/' uiu nay niuicatcii in the nn 

the result is inclutlcd in the next following observation. 


........ 

A (lash denotes that 
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[Nov. 1825. 


REJMARKS. 


Tiinth Month,—\ —9. Fine. 10. lliiy fine: rainy nij'lU. 11, 12, Fine. 
I."!. Cloudy: several vivid flashes of lightning about eleven, a.m. followed by a long 
peal of tluindcr, and a very heavy shower of r.iin. 14. Rainy. 15, 10. Cloudy. 
17. Showery. 18—20. Cloudy. 21. Shower}'. 22, 23. Fine. 24. Cloudy. 
25. Cloudy night: rainy. 26. Cloudy. 27. Fine : a itrofi/s in the marshes at night. 
28—30, Fine. 


RESULTS, 


Winds: NE, 3; E, 2; SE, 2; S, 1 ; SW, 12; NW, 10, 


Barometer: Hlean height 

For the month.!... 30-022 inches, 

Thenuometcr: Mean height 

For the month... 62-883° 

Evaporation.....3-01 in. 

Rain. 2*53 


Laboratoryy Slrat/vrd, Tenth Months 22, 1825. 


R. HOWARD. 







ANNALS 


OF 

PHILOSOPHY. 


DECEMBER, 182.5. 


Article I. 

On the Means of (isccrliiiniu^ the eoinparatiee Tanning Poicersof 

Asteingenls." By Mr. iMlvvard Bell Slcphons, Chemical 

Assistant to the Royal Biibliii Society. 

(To the hiditors of the A;nm/s of Philosophij.') 
(iKNTLEMEN, Oc/. 17, ISii;). 

Oi all the manufactures which depend on chemistry for 
explanation and improvement, that of Leather, though highly 
favoured by the attention of scientihe men, is still, perhap.s, 
■most in need of their aid. 

iMotwithstanding Seguin’s happy discovery of the chemical 
alUnity between tan and gelatine, whic-h promised to introduce 
something like anaii/tie certainty into his art, the practical 
tanner is yet unable to estimate the goodness of any bark 
(previous to its actual use,) otherwise than by its external 
characters, lie dejiends wholly on the colour, taste, and the 
health// brittleness whicli in many cases requires an experienced 
eye to distinguish it from the brittleness produced by deca//. By 
the mere appearance In; may indeed discriminate between 
sound and unsound bark of the sa/ne species; but when both are 
ifesh and healthy, or different kinds (for instance, valoniaand 
cork tree baik), his eye and tongue no longer assist him in 
determining the proportional worth of either. 

Any method therefore which would enable the tanner to 
ascertain with speed and certainty the corn))arative value of 
astringents (of which the market always artbrds a striking 
variety) by the examination of samples, previous to purchase, 
would be a great step towards rendering his business safe, 
consistent, and regularly profitable and would, no doubt, be 

• A friend assures me tliiit valonia (wliieh is now much in demand .amoiiffst tanners 
at 'iHl. a ton) was oftered to them" from Italy, .SO years ago, in any (juantity, at U, a 
ton, in vain: they had no means of ascertaining its value experimentally. 

Acfu Series, vul. x, 2 n 




rnc; mctin<? of introducing general improvements into every 
branch of tlie manufacture. 

d’o arrive at (his is the object of the present essay. Ilonever, 
as snvcMul chemists ('f unquestioned talent and extensive kiiow- 
h'(]:;e have [)recedod me in this inquiry, and as a process to 
ell’ect this particular object has already been pro[)osed by high 
aiilfiority, it may be pioper to slatt; the (^ircmustaiices wliich 
ivnderetl a rejection of the tnotle so recommended, a matter of 
(.ixpediency, indeed of iiecessity. 

In the year USUIb Sir IT. Davy |ni1dishcd an essay in the 
Pliil. 'fraus. '' Ou Yhigetable Astringimts;” and another in the 
.!ounials of the Royal Institution, “ On the Process of Tan¬ 
ning,” wliieh were both of high inqiortance to the practical 
tamior, as affording him a clear and masterly explanation of 
tile varieties of chemical action that take place in tliis interesting 
manufacture'. Tliese valuabic; essays peculiarly cxenqdify thc 
]u!j)py tact by which the talented author can so well illustrate, by 
prarlicai application, the importance of hi.s scieitlijic researches. 

In this excellent spirit of useful illustration, Sir II. Davy pro¬ 
poses tile follow'ing process (vide .lour. Roy. Inst. IHOd) for the 
attainment of this wi,shed-for mercantile comparison. 

“ Tjie solution ofgclatiiie, most proper for the general purpose 
of experiments, is made by dissolving an ounce of glue or 
of isinglass in three pints of boiling water. 

“ Tlie substance to be examined as to its tanning power may 
be used in the ([uantity of two ounces. It should be in a state 
of coarse powder, or of small fragments, A cpiart of boiling 
water wall be sullicient to dissolve its astriugent principles. 

‘‘ The solution ol’ glue, or gelatine, must be poured into the 
astringent infusion, till the efi’ect of precipitation is at an end. 

“ The turbid liquors must then be passed through a piece of 
blotting paper, vvliich lias been before weighed. 

“ When the precipitate lias been collected, and the paper 
dried, the increase of its weight is determined, and about 


tvvo-lillhs of this increase of weight may be taken as the quan¬ 
tity of tannin in the ounce of the substance examined.” 

li no well-grounded olijections had been discovered to this 
apparently simple process, it would have ensured greater advaii- 
t-igcs to the leatlier manufacture than any ])reviously obtained 
thiiiiigh the medium of sc'aoiitific investigation ; hut Sir ll. Davy 
lias, w ith his usual candour, stateil several niceties connected witli 


its management (Phil. Traus, IKOdh which, to ensure accuraiiy, 
require particular attention ; and therefore tending (in the hands 
of any but a practised experimentalist) to render the process 


vcri/ f 'dllacious. 

Prom my own experience, I can state that the idea of this 
nicety of uianij)alation,requisite by the author’s own showing, has 
l)een quite sufficient to deter every person in the tanning busi- 
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ness in Dublin from entering into such an analysis ; but as the 
object j)roj)o.sed is truly iinportant, and as the scienlific world 
yet appears to be of o])iuion that the process should, with proper 
attention, lead to cor red. lesults, it may be well to n;capitulato 
the sources of erroi’, which, in niy oi)inion, render it totally 
inadniissil)le. 

1. The flegnr ofconcrnfralion of tin; solutions (of tan and gela¬ 
tine) has a decided inlhiene.e on the (juantity of the precipitate 
i'ornuul; the strongent solutions giving most: so that a bad 
sam[)le of bark which only pariiat/i/ saturated the ([uart of 
water employed, w’ould, on this account, appear (by its deficient 
precipitate,) irorsc than it really was. 'I'his is a serious cause of 
inaccuracy, for it is without a remedy. Ib a^ioration, toe(jualize 
the strength of the infusions, is here iiuulmissihle, as boiling, or 
even morierafe contijiued In at with <;\[)osure, is found to preci- 
pitah; both tan and extract in an inxohthic form. 

/Vdditions of the astringent substance nmh'r examination, to 
bring up the specific gravity of the wt:aker infusion, a fiord no surer 
means of ecjualizing (he tanning matter in both. Ia)r the iinici- 
lage ju-esent in vegetable aslringents, so far influences tbc specific 
gravities of their solutions, that their ecpiality in this respect 
det(!rmines nothing lo the [)iirpose. 

2. When bad samples (giving weak infusions) are tested, 
the jirecipitate is not entirely retained on the filler; but (njt- 
withstanding repeated filtration) is partially carried through 
with the residual li(|Uor, in which it remains a long time sus¬ 
pended, rendering it turbid and opacpie. 

3. The solution of gelatine must he fresh made ])rcparatory 
to every new set of experiments; fur, if it lie till tainted, its 
power of precipitating tan will be materially impaired. 

4. The solution of mdatine must be in us hi<jh a state of 
saturation as is compatible with its perfect fluidity ; and to 
ensure this latter requisite, heat must be applied to keep it at a 
standard temperature during the experiment. 

5. Great care must bo taken to prevent crmv.<f of gelatine 
in the mixed licpiors, for when ibis cxcc'ss exists, a port ion of the 
solid coinpouml formed is redissolved. 

So far, it may he said, these are only dlfiicnltics in practice, to 
the attainment of correct results ; but Sir 15. Davy mentions one 
striking- fact, which is, in reality, an objection in principle to the 
institution of any comparison {hij this mode) between astringents 
not of the same species. He says (Hhil. Trans. 1<S03), ‘‘ the 
tanning |)rinciplc, in (lif/'crcnl vegetables, demands for its satu¬ 
ration (liferent proportions of gelatine;’’ so that precipitates 
from valonia and sumach (by gelatine) of etpial weight, mighf: 
contain nnajual (puim ities. of tan. 

Since the publication of the two essays above-mentioned, this 

2 I) 2 
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hlthevlo intricate subject has been greatly elucidated by the 
original researches of Dr. Bostock, who, in the year 1809, was 
engaged in u scries of experiments (the rowvosc of Sir II. Davy’s) 
in search of a vegetable astringent which might serve as a 
certain test to determine the quantity of gelatine in animal 
fluids; during which examination he found so many newsource.s- 
of errory both in practice and principle, from the use of tan as 
a lest for the quantity of gelatine, that he was compelled to 
abandon it. As I conceive that these objections equally apply 
to the use of gelatine as a lest for the quantity of tan, 1 will 
hero enumerate them, and thus bring into one view the mass of 
evidence which compels us, however unwillingly, to forego the 
mode of examination proposed by Sir II. Davy. 

Dr. Bostock discovered that isinglass and glue (in the state 
in which we generally obtain them) both contain impurities: 
in ismglass, the insoluble matter sometimes amounts to 
the whole; a circumstance rendering it necessary to separate 
this pure portion by solution, and resolidify it by evaporation. 
The glue is a still more uncertain article from the quantity of 
scaler it contains, (some pieces dried at 150° Fahr. for 24 hours, 
indicating so mucli as 10^ per cent.) as well as from the coogu^ 
latcd albumen and muriate of soda which exist in it. Again, 
isinglass and glue differ remarkably in their poicers ofconcrclion: 
a solution of the former containing .;'.;th of solid matter would 
be when cold perfectly twicre/e; whilst a solution of the latter 
containing an equal weight would (though strongly adhesive) 
remain quite when cold. 

1 n his endeavours to procure pure tan. Dr. Bostock found that 
the extract of rhatany contained it in a state more free from 
impurities than any vegetable astringent we are acquainted with ; 
and, therefore, with an infusion of this substance, and the puri¬ 
fied isinglass formerly mentioned, he pursued his experiments. 

In addition to the difficulties previously detailed, he found that 
all the precipitates of tanno-gclatine caught, as directed, on a 
filter, adhered so strongly to the paper that they could not after¬ 
wards be completely separated. VVeighing the paper also (before 
and after) does not remedy this inconvenience, for the strong 
solutions so thoroughly j)crvade it, as to defeat all attempts at 
accuracy. 

But the most striking residt obtained by Dr. Bostock is, 
that the precipitates formed by the gradual mixture of solutions 
of tan and gelatine, difer in their composition at almost cverq 
drop. The first portion of gelatine throws down a solid curd 
containing 50 per cent, of tan: the ensuing additions form 
opaque compounds containing less and less of tan, till, at last, 
the gelatine has so little left to unite with, that it is unable to 
become a real solid, and thus the imperfect curd last formed 
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nearly all gelatine) remains suspended through the 

This one fact is sufficient to invalidate the whole process, and 
all the calculations founded on it, respecting the quantity of tair 
present in any solution ; for they rested entirely on the presump¬ 
tion that tan and gelatine always combined in one proportion 
onltf ; whereas it appears from Dr. B.’s researches, that they are 
capable of uniting in several: gelatine combining cliemicalli/ 
with an etjnal weight of tan, if within its reach, and also influenced 
so strongly by a smaller portion, though the union here may be 
somewhat mechanical, as to leave its solution in water to unite 
with it. (V'^ide IVicliolson’s .Journal, vol. 24, “ On the Union of 
Tan and .felly,” and “ On Vegetable Astringents.”) 

[ am ])articularly anxious to draw to these masterly researches 
of Dr. Bostock, the attention they so well deserve, and have yei 
to receive. Hitherto it appears they have been almost unknown, 
or overlooked, as not containing facts so closely connected with 
the present subject. 

In Sir H. Davy’s “ Agricultural Chemistry,” published 1813, 
the process recommended in 1803 is repeated with little variation, 
and a table is given of the quantities of tan in various barks, 
estimated by the jelly test. This table is copied into the last 
edition of Brande’s “ Manual of Chemistry,” without any expres¬ 
sion of a doubt of its correctness in principle, and also into the last 
edition of Henry’s Elements of Chemistry,” in which we find 
stated (vol. ii. p.358): “Ingeneral,however, Dr. Bostock has been 
led to conclude that the compound formed by the union of jelly 
and tan consists on an average of somewhat less than two parts 
of tan to three of gelatinewhereas Dr. .B.’s last paper (above- 
mentioned) leaves us no hope of any data to ground our calcula¬ 
tions on. 

In the Herculean task which an editor of a systematic work 
on chemistry necessarily undertakes, it is a moral impossibility 
that he can tind time to consider the bearing which all the exj)e- 
rimental facts, scattered through our numerous seietitillc jour¬ 
nals, have on received opinions and theories. JSuch omissions 
are continually occurring in similar elementary works on other 
sciences, in the hands of most diligent and i’aithful compilers. 
For my own part I am so satisfied of the proper feeling enter¬ 
tained on such points by the gentlemen at the head of the science 
to which 1 have the honour to be attached, that having once 
called their attention to the matter, 1 will leave its adjustment 
entirely to them. 

In endeavouring to strike out an unexceptionable process fot 
the use of tanners, and complete this test in the spirit ulility 
in which Sir H. Davy had first conceived it, 1 found it necessary 
to take a different path from that pursued by Proust and Troms- 
ilorff, who endeavoured’by the action of reagents to deprive tan 


(being 

fluid. 
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of’ the various matters naturally combined with it, and which 
essentially modify its action in every case hitherto brought under 
our notice. Wow the test required ouglit to resemble in its 
action that which takes place in a tanner’s pit; for if the 
mode of trial adopted differ materially in principle from the 
manufacturing ju'oeess which it is framed to aid, any estimate 
of the value of astringents founded on it will be seriously in 
error. Imr instance, a tanner’s profit chielly depends on the 
increui^c of weight winch a hide acquires during the jn ocess that 
converts it into leather. This in strong (sole) leatlier is g'enerally 
one-third of the dry weight, or, what tanners arc more accus¬ 
tomed to calculate on in Ireland, the hnished leather is half the 
weight of the liidi; when fresh from the slaughter-house. 'I'he 
extraclive. malfcr Ibrms an important part of this weight, and, 
therefore, any lest which the manufacturer might apply to ascer¬ 
tain thetanninp; [lowm’ of an astringent material, and which acted 
only on pure tan, would completely mislead him. I am inclined 
to tliiiik any gallic acid jiresent is also absoibed by the skin. Ju 
spent ouze tiie power of striking black precipitates with solutions 
of iron is lost, and transferred to the leather, particularly that 
made with onk bark. In short the tanner wants something which, 
when presented to an astringent infusion, will sei/.e on, and 
enable him to estimate every thing which would (in his process 
on the large scale) contribute to the weight of his leather. 

1 know nothing which can do this so Avell as the skin itsell', 
and 1 iind that by a little management it may be made to yield 
us the information w'e reipiire, ([uicker than has hitherto been 
thought possible. 

It cannot be doubted that a strong bull hide will continue to 
absorb tanning mutter for two years, if the process be so 
ariangcd; but if we alter the usual proportion of the muteiials, 
the result, aalo time, will dilhu’ exceedingly. If a fresh skin be 
shaven down to a very tliiu substance on a enrrier’s beam, or 
split into fine leaves by a machine, so as to expose a great 
expanse of suil’aee, and a quantity of these he steejxd in u pro¬ 
portionally small measme of tanner’s onzo, they will in a very 
very few' horns imbihe all its useful tmmiiig substance, and 
enable him to ascertain, by the ditl’erence of w’eiglit before and 
after steeping, the exact quantity of matter in solution, that can 
bo made available in the maiini'acture of leather.^ 

This is a test which comes luiine to the business of every 
tanner; one whicli be can place confidence in, because be can 
clearly uiiderstand it; and tbougli some niceties are requisite in 
this process also, the line of thouglit necessary to attain them 

* The strongest oiizc in a Dnlilin tan yard, prepared in the nsiial cold nicthoil, was 
exhausted of taste and colour by this mode in seven hours ; a decoction of valonia (the 
■strongest T was able to make) of sp. gr. lOfi.j, was, with the aid of frequent manipulation, 
to chiuigc the ouze ia the pores of the skin, deprivt d of all asuingeney in about nine hours. 
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is already so familiar to him, that I have great hopes it is calcu¬ 
lated to become generally useful. 

Tliere can be no question of the correctness of the principle 
of this plan, it being that in daily operation in every tannery, 
yet the field is open for improvement, and the exercise of inge¬ 
nuity in the conduct of it; but having placeil the subject within 
the grasp of the manulacturer, I caiididly confess his superior 
light to prescribe the details, and, therefore, look up to him for 
instruction in every thing connected with his handicraft opera¬ 
tions. 

As, however, I have made several experiments to ascertain 
the proper mode of proceeding, and acquired some exjjcrioncc 
in the matter, I willingly communicate it, and devote tlu; 
remainder ol'this paper to hints wliitdi f hope maybe of senaice 
to the tanner in going through the test on his own account. 

As the object is to institute a comparison between two or 
more astringents, and decide quickly on their respective merits, 
whilst the articles are yet at market; a few pieces should be 
selected from ('.ach lot, so as fairly to njprestmt every parcel. 
Idle whole of each sample should be separately ground to pow¬ 
der in a small coliee or pepper mill, and passed successively 
through the same sieve, to place each in similar circmnstance.s. 
hrom these average samples, the operator may take; etpial 
weights, and obtain compl(;te infusions of each by agitating tliem 
with successive portions of water till all the soluble matter 
is (extracted. 

Though water will hasten the operation, itcertainly tends 

to decompose the astringent licpior afterwards, and induces it to 
deposit a portion ol‘ insoluble matter whicli may intc'i fere with 
correct results. Water at blood heat Fahr.) may be safely 
aj)plied ; bottles to infuse and shake the powders in, and a 
piece ol‘ muslin to strain through, s(;rve these purposes com¬ 
pletely. (-are must of course he taken to jn’eserve and return 
any [)owdercd bark which may remain in the strainer, with tiie 
next quantity of warm water. Successive additions in this 
manner are exceedingly move j)owerfid solvents than the whole 
(piantity applied at once. Their ellicacy incre-ascs in a geome¬ 
trical progression. 

W hen tlie several infusions yielded by one sample are united, 
the average fupior will in general be found suiHciently weak to 
be acted on by skin with the greatest effect; that is, to aii'ord 
all the colouring matter it contains along with the tan ;—an 
advantage the tanner is ])revented from oblaining m strong 
decoctions of bark. If his experience should lead liim to think 
a particular infusion too strong (wlucli may occur in tlie exami¬ 
nation of astringent extracts similar to kino, rhatany, and catechu'), 
be may add water to reduce it to what he w'ould call a “ safe 
tanning strength.’' Aliquot parts of these infusions (one-si.xth 
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of each, for instance) are now to be separately submitted to the 
action of test skins (to be described afterwards) which should 
be carefully handled in the liquors now and then for seven or 
fio;ht hours to expose new surfaces to the action of the ouze, 
till the tanner ascertains by eye and tongue that the liquors are 
absolutely spent. 

There are a number of critical appearances in various opera¬ 
tions, altogether undescribable, and of which inanimate tests 
give us no warning, and keep no record : in such cases it fortu¬ 
nately happens that the organs-of sense give perfect satisfaction 
to an experienced operator. In the process under consideration, 
habit renders their decision all-sufficient. 

I'he skins intended for the trial should previously be well 
washed in te]>id water to extract any lime which they may have 
absorbed in the process of depilation, together with all the loose 
gelatine which can be squeezed out of the pores along with it; 
so that nothing shall remain but the firm fibre, which Avill bear 
handling in the usual manner in weak ouze. They are, after this 
w’ashing, to be dried in the shade, but not near a fire ; then cut 
up into small pieces to fit the miniature tan-pits, and weighed iu 
lots corresponding with the infusions ; each lot containing bulk 
sulficiciit to fill uj) tlie quantity of ouze, and (like a sponge) pre¬ 
sent an absorbent surface on every side;. 

This dry skin (as every tanner knows) is in a very unfit stale 
to absorb astringent matter and hccome leather. Jt is, there¬ 
fore, ])revious to immersion in the ouze, to be worked w ith the 
hands for about five minutes in water just blood-warm (98'^Fahr.), 
and induced by tins treatment to soften and swell to its formin’ 
dimensions, in which state it will be capaljle of fully exerting its 
absorbent pow ers ; and if care be taken to give the’ouzo mi over 
dose of it, the action will be coiiqileted in a few hours. 

As cnich ouze is exhiiusted, its lot of skins should he taken up, 
dried in the shade us before, and the increase ol'weight iu each 
lot sepanitely ascertained. 1 his additional weight can consist 
(valy of the useful tanning inatliu’, si' that the increasi! of each 
lot will directly show the true (:<miparali\c value of the astrin¬ 
gent in whose infusion it was steeped. 

The skin most proper for this purpose is the strongest and 
freshest that can be procured, shaved down or split to the thin¬ 
nest substance it can be safely reduced to. The large fresh 
currier’s shavings from the strong hides intended for chaises or 
harness, can be obtained in quantity, and arc w'ell adapted to 
the process. The skins of ill-fed sheep and cattle that come to 
market hidebound from the mountain districts, as well as those 
of aged cattle in general, are also strong and fibrous enough for 
the purpose ; but what I w'ould prefer to all others (from the 
description i have received), are ox hides split very thin and 
evenly by the patent niachiuei 
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Ill Birmingliam (I am informed) this branch of the leather 
manufacture is well understood. In Dublin we have but one 
splitting machine, and that is only constructed for splitting 
sheep skins. These, from the improvement which has taken 
place in our breed of sheep, are generally so full of fat, that 
tliey are quite unfit to act as a test in this case, the oil shielding 
the skin from the action of the tan, and wliere it exists in 
greatest quantity along the back and across the neck, retarding 
the evaporation of moisture during the two drying processes, 
and consequently leading to false results. 

(kilf skins, shaven down to the thinness of split sheep skins, 
are free enough from oil, but the fibre is in general so (lelicatc, 
that it is liable to be injured, and partially dissolved, or rather 
through the warm watiu’during the softening and swell¬ 
ing, pre])aratory to steeping in the astringent infusion. I found 
that several lots of this skin, pi eviuusly dried and weighed for 
experiment, though beautifully transparent, and apparently 
jxafect in i;vciy way, lost seven per cent, of loose gelatine when 
handled in tepid water. Thus this species of skin also ajipears 
iinproptu’ Ibrthe juirpose. 

To avoid the last numtioned source of error, it will be prudent 
tn reserve a piece out of every batch which undergoes the 
swelling process, to ascertain (by drying and weighing without 
tanning) whether the remaining pieces destined for experiment 
had lost any thing in that operation. As such a loss is only 
likely to occur in strong hides from carelessness in the usual 
operations of lining, washing, &c. the tanner has it conqdetely 
in his power, by jiroper attention, to prepare his own test skins 
in the most ])erfect manner. Perhaps the calf skins that I 
operated on had lu’on somewhat injured in these previous jiro- 
cesses ; whereas if they had been carefully treated, they might 
have remaiii(;d strong enough. This is a jxant which peculiarly 
rests vvitii llu; tanner to ascm'tain correctly, us a matter of 
(!conomv and convenience, if calf skins be reallv strong enough 
to retain all their substance from one weighing to tlic other, 
tanners who manufacture upper leather will be much more at 
home in trials niade with them. In Ireland, I believe, there is 
(juiteas much of it made as of sole leather. 

In the shaving of strong hides, it is indifferent to the currier 
in what shape he takes olf the pieces. A tanner who attends 
him during that operation may obtain shavings of the exact si/e 
he wants, and, therefore, need never sacrifice an entire hide to 
the experiment. 

I need scarcely mention that the test skins employed in this 
trial shoukl not be expected to become perfect leather, so as to 
enable the tanner to judge of the quality of the astringent also. 
I’hat is an operation.requiring length of time, and excess of 
tanning materials, both of whiph are here inaduuBsible. 
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In the course ofexperiments which led me to the adoption of 
the plan recommended in this essny, 1 have accumulated a 
number of comparative analyses ol’ the several astrinj^ents used 
in the arts, made with a view to ascertain how the test would 
work in all cases, as an index to tlieir tanning properties. 

These I intended to annex to the present paper, but satisfied 
of the correct action of the test, 1 omit them for the present, 
convinced that each individual lot of astringent substance 
brought to market may differ so widely in comj)osition and 
quality from every other, that such a table as I miglit be able to 
form from the examination of particular samples (not now at 
market) would only tend to mislead. 

My chief hope is, that in the preceding sketch of a process, I 
have been sulficiently explicit to enable a tanner to pro(-eed i'or 
himself towards the attainment of tliat important object,—a 
knowledge of the comparative value of all the astringent mate¬ 
rials which appear at market, in time to regulate his purchase of 
any. Enw ard Dell Stephens. 


Ahticj.e If. 

Ohscrv(ilio)i^ on the Vianet Venns, made during the Spring etf the 
) ear 1825. By the Rev. J. B,. I'hnmett. 

(To the Editors of tlic Annah of VhiUm)j)ln/.) 

OENTLKiMEN, tinat Ousiburn, Sej/t. 9, IS25, 

Since the time of Cassini, spots on Venus have rarely been 
seen. Dr. llerschel says, tlie planet has always presented to 
liim a perfectly uniform surface, (luit.e free from spots ; and the 
only observations made since those of Cassini and Bianchini 
were by Sliort, who was fortunate enough once to see them. 

During the s[)iing ol' the ])resent year, V'enus was rarely 
entirely free I’rom tliem, and, therefore, J hope, that my obser¬ 
vations may not be the whole that have been made. The 
instruments 1 emjdoyed were an excellent Newtonian retlector 
oft) inches aiiertuK', using powers from 7U to 4U0 ; an aerial, 
not aclnomatic, of 18 feet focus, with powers of 70 to 150; an 
aerial of 50 feet, power 100; and 1 lio])o I shall be able to sliow 
that where the old aerial telescope has suflicient light and pov/er, 
it })ossesses some veiy considerable advantages over other 
instruments. 

Before 1 proceed ^vitb the immediate subject of this paper, it 
will be proper to convey a correct idea of the goodness of the 
instruments, to remove all doubts which otherwise might arise. 
With the reflector, with powers from 70 to 800, and occasionally 
1200,1 have repeatedly seen the double stars Castor,«llerculis. 
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a Ursa} Minoris, | Ursa} ]\Tiijoris, the (juadruple alar e Lyra;, 
lligel; together with the wlu)le of those iu Dr. llerschers first 
class, which can bo seen vvilh the powers 1 can cominaiul. In 
the spring of tlie present year, 1 have shown the double ring and 
quintuple belt of »Saturn. and once a spot upon his southern 
heinisphcre, to several persons ; it shows the most minute parts 
of the solar spots, as well as the mottled a})pcarance of his sur¬ 
face, as perfectly as any instrument I have ever seen; and the 
spring of the present year aiforded many 0 })portunitios of trying 
its powers in this respect; for example, Alarch 3, within one 
umbra ot small si/e were 11 nuclei, all distliu'.lly defined. 

The refractors consist of one convex ob)(!ct lens and a convex 
eye glass. I have often compared them with the reflector, and 
with other instruments, and in ])oint of steadiness there is no 
comparison ; on accounr, of their great length, causes which 
protluce great tremor in shortm' instruments do not afieetthem; 
also, what is very curious is, that when the air is in such a state 
as (o produce great undulations, when the reflectin' is used, it 
alhn;ts the others very little; so that with them I can observe 
ohji-cts when nearer the horizon than with other instruments. 
With the amial of IS feet, I stu; Saturn’s ring beautifully distinct 
witii a pow'er of St); with 70 some belts, ami certainly a trace 
of the division of the ring ; all seen with oO foot, and power IbO. 
I have not had opportuniiy to make many observations on 
double, stars with these instruments; tlu' stars are well defined 
through them: I have seen the doubh; star Castor, and the 
trapezium in the nebula of Orion’s sword, and many much 
closer ones. I hav(; often compared these instruments w ith the 
l eflector, in viewing the moon and the solar s])ots; every part 
of the moon, even tlie most intrictiU;, is seen in high perfection; 
the limb beautifully defined ; so also are the solar s])ots : indeed, 
except I am taking any micrometric measures, 1 almost always 
use; the short aerial for viewing both the sun and moon. With 


it, tin; mottled ajipearauct: of the sun is very conspicuous, and 
the solar s[)ots are blacker than with any reflector I have ever 
seen. The bright ridges of the sun are seen in the highest per¬ 
fection by rec.euing tlie focal image of a lens of very long focus 
upon a white screen ; the sun's image in the f(.)cus of the object 
lens of my long aerial is about 4y inches in diameter : in this 
the ridges are seen in great perfection, together with the spots, 
wdiich are absolutely free from colour. It is to be regrcttetl tliat 
the sinqde astronomical reli acting tcdescope has gone into 
disuse : if the proper dimensions Ije observed, it is as free from 
colour as any achromatic; it is roucarkahly free from tremors ; 
tin; immhcr of surfaces are small; anrl on account of the long 


focal lengths used, small imperfections in the lenses, or defects 
in the centering-, produce but little effect, (hi these accounts 
it possesses many adVantages. Iu light it exceeds not only a 
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reflector of the same aperture and power, but every achromatic; 
indeed the quantity of light is astonishing. I have often com¬ 
pared two telescopes ; one a triple achromatic hy Dollond, fitted 
for terrestrial observations of I 4 inch aperture, which is a very 
fine instrument; the other consists of two convex lenses; the 
object glass has an aperture ()‘5 inch, and the same power as 
the former; the light is as nearly equal as possible, and in point 
of distinctness there is little dilference. These reinarks will 
show that no imperfections in the instruments employed in 
viewing Venus can have introduced any errors. 

The first time I observed any appearance of spots on Venus 
was Feb. 21, 7'*; I used the reflector, having six inches aperture, 
and powers from 120 to 400. There were two narrow duskish 
irregular lines, which were best seen with 200. On the 22d, 
7'* 00”', the spots occupied a diflerent part of the disc to what 
tliey did the day before, having moved according to the order 
of tlie signs. 1 hey were very faint, and ill defined. I saw no 
more sjiots until March 11, beginning a little before sunset, and 
continued to 9''; the same instru¬ 
ment and powers as before. The 
air was in a very unlavourable 
■state. The spots were very con¬ 
spicuous, as in fig. 1, still they 
were not well defined; during 
the short time in whicli observa¬ 
tions could be made, this even¬ 
ing, no conclusion could be drawn respecting the rotation of the 
planet. Dr. Wasse observed Venus with'the same instrument, 
and made a drawing of the spots, which coincided with mine. 
The weather was so uniformly cloudy that no observations could 
be made before April 4: on that evening, from 8'* to IF', I had 
an imperfect view of spots; but the air w'as so extremely tremu¬ 
lous that 1 could notsee them well defined, or perceive any change 
in their position. April?, from 7'* to 9‘', I had a better view\ 
At 7“', the light was so strong that stars of the first magnitude 
wore not visible. At 7''th(i spots 
were as in fig. 2; at<S'‘Ji()'“, they 
appeared to have sensibly ad¬ 
vanced, as in fig, o ; the spots 
a b were not in view before 
8‘* 30™. The horns projected 
considerably beyond the semi¬ 
circle, which probably is owing 
to the planeFs atmosphere, 
lieflector six inches aperture ; 
powers 120 and 200. 

April 8, 8''. The air in a good 
state. Venus appeared as in 
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fi};'. 4. Dr. Wasse observed them 
with the same instrument, and 
madeadrawiin^, which cuiiicidcd 
with mine in all respects, except 
he did not see tlie two bright 
lines at a. In 1'* 30'", Dr. W. 
and I both concluded that the 
spots had approached the W 
limb, and moved very little to¬ 
wards the N horn. The planet 
had the same appearance with 
both the aerial telescopes; in¬ 
deed with that of 50 feet, I cer¬ 
tainly saw them more evidently than with the reflector. 

April 13, 4'* 30'", neariy 2,}'' before sunset, I had a fine view 
of V'^enus, which is represented in fig. 5 with the reflector, powers 
70 to 400; with 70 1 could not see any spots; with 120 they 
were very distinct. Those tovvarrls the .S were so considerable 
that whilst some fleecy clouds were, passing, the whole to the S 
of tlie line a h disappeared, and that to the N remained visible 
for some minutes. Tlie evening unfortunately proved cloudy ; 
liad it been fine, I might have obtained useful information 
respecting the time of rotation, as 7,^ liours would have been 
allowed for observation ; and 1 the inon; regret it, because this 
was the only time I saw Venus so early. Lieut. Hornby, RN. 
observed the planet with me, and continued my drawing of the 
appearances. 

Apnl 20 , from 7“' to 9''. Venus 
as in fig. ti; I used, the reflector 
and both aerials, and saw the 
spots with all. The evening 
being very fine, I saw the spots 
better defined than usual; yet 
they were never so distinct as to 
allow the use of a micrometer with advantage. 

9'h the bright ridge separating the two spots had evidently 
moved ; the most 1? part had moved towards the W, and also a 
little to the IV. I can speak more confidently of the motion than 
at any former time; and although they wore not so well defined 
as to allow measures to be taken which would determine either 
the exact time of rotation, or the position of the axis, yet the 
motion seemed so sensible as to agree with the time determined 
by Cassini, and not to confirm that fixed by Bianchini. Beyond 
this I could not arrive at any conclusion; because Venus, 
except observed when the sun is above the horizon, is always in 
the worst part of the atmosphere, and of course appears tremu¬ 
lous ; her light also* is so very powerful that no telescope shows 
her free from radiating light, which is a great impediment. 
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After the most, careful observations continued during the 
whole time that Yhaiiis was visible, 1 have not been able to 
arrive at any certain conclusion respecting her period beyond 
this, that a change in the place of the spots could ho perceived 
in the spa(;c of two ortiiree hours, wlicn the air was in a senuie 
state: this agrees with the period assigned by Cassini. The 
direction of their motion, deduced from these observations, 
agrees also with the position of the planet’s axis, as determined 
by those astronomers. 1 noted down all the observations at the 
time they were made; ami when the series was completed, cal¬ 
culated the position of the axis, as seen from the earth on the 
20th April. ’JIk; sun’s place was Q 0^ f/ 18"’; Venus’s hclioc. 
Longitude dt IT’ TT; her N pole is directed towards 20°, 
and elevated about \f)° above the plane of tlie ecliptic ; hence 
the N pole was 10° 40" from the W limb, or planet’s 

radius; the iUumiuate<l part of the disc was 05° 40', or -,V,5, 
her radius ; so that the distance of the N polo from the W limb 
was about one-tenth of (he illu¬ 
minated part. In the figure, the 
position of the pole is sliowu, as 
the planet appeared in the tele¬ 
scope, inverted and reversed; the 
circular arcs show the apparent 
paths of the spots. 

It is evident that the position 
of the planet was very unfavourable to tliese observations. 

It is to be hoped that astronomers will in future make parti¬ 
cular observations upon tliis planet. It is certainly very reiiiark- 
able that for a century no s[)ot,s have ever been seen, e..xcept once 
by Short; this may he partly ascribed to the instruments in use, 
I’or 1 see them bc'st with the refractors. Several persons have 
seen them through my telescopes, and their drawings and descrip¬ 
tions always coincided with mine; therefore tiiere could bo no 
fallacy. 1 am fully persuaded that if tlio old aerial telescope 
were more generally apj)lied, not oidy the spots of Venus, hut 
other objects, might he better seen thauwitli other iustrumeuts. 
I saw them better defined tlian with the reflector, the powers 
being equal; the same spots could not be seen with a good 
achromatic of 2 } inches aperture, and very imperfectly by ouc 
of 3 inches, by Dullond, with higher })owcrs than I. used in the 
otliers. I examined tlie planet in lioj)Os of seeing some appear¬ 
ance of mountains, w'hich soma observers sj)eak of: 1 employed 
pow’ers from 70 to 800 : with the latter 1 see the double ring and 
all the belts of Saturn, and close double stars in great perfection; 
but in no instance could 1 perceive any trac(>. of them, although 
1 paid particular attention to the concave edge, sometimes with¬ 
out a screen glass; at others eiiqtloying smoked glasses of every 
variety of shade. J, B, Lmmett. 
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P. S. Since the above was written, I have completed a series 
of observations made upon some very fine solar spots, which 
confirm the statements made in my former paper on tlie same 
subject. July 22, ()'’ 80"', a spot which had been in view for 
many days disappeared. .Inly 21, 25"* (app. time), a spot 

had entered which was not hi view' at 20’*: 1 suppose it entered 
about the 21st, 20'*, for 25'' 25"* it had just entered. 'I’liis w'as 
the largest and finest spot I ever saw'. On the 27th, I saw it 
without tlic aid of a telescope;, and it continued visible to the 
naked eye until the )J0th, w'hen, near the cimtre of the disc, the 
umbra passed a vertical w ire in 5°‘5. It was in the centre of its 
apparent path .July 28, 1'*. 

It had describerl half its apparent path .July 28, I'* 

It entered the disc.July 21, 20 

Time of describing lialf its visible path. .. (i 5 
therefore it must be visible 12*' 10''. 

Aug. 5, 1'*. The s])ot w'as very near the edge, so near that it 
could not remain visible more than eight or ten hours. The day 
was so unfavourable that I had only this one view of the sun, 
and t his through rather dense clouds. Aug. 8, 21'*, there was 
not the least trace of it. 


It disappeared.ib 'f' 

Came into view.July 21, 20 

Therefore in.12 13 the spot 

entirely crossed the disc. 


Of the spot which disnpjieared on the 22d, there w'as no trace 
before Aug. 5, 12''; I could not see any trace the day before ; 
and on the (ith, 0'', 1 saw it; it had been on the disc about 12 


hours. 

The s])()t returned.5, 12'* 

11disapjieared.July 22, 0 

It was invisible during.l-l 12 


The sum of these two observations is less than the mean period 
of the sun ; it amounts to 27** I'', only, vvliicJi arises from the 
ditliculty of determining it in this manner; also one of the spots 
has moved. 


Aug. 17, 22'*. The spot w'hich returned on the 5th is quite olf 
the disc; there is no trace of the leculu! near it; therefore it was 
not in view more than 12'' 10''. 

Aug. 10, 30"’, the spot which disappeared Aug. 3, 0'', has 
returned; it may have been visible 12 liouis; certainly not 
more. 










416 


M. Rose on the Compounds of [Dec. 

It came into view.Aug. 18, 12'' 

Disappeared.Aug. 3, 9 

It was invisible during.15 3 

This spot first came into view .. July 21, 20’' 

Returned after one revolution .. Aug. 18, 12 

Therefore.27 Ibis the time 

of a revolution. 

The spot which disappeared .. .July 22, 0'' 
Disappeared after a revolution, Aug. 17, 22 

2 <) 22 

Hence this spot has had a considerable motion on the sun’s 
disc, which accords with the observations. Sheiner first took 
notice of this proper motion which the maculaj often have ; 
many other astronomers have confirmed his statements : indeed 
there is nothing more common than to see the spots of a cluster 
change their relative places very considerably, even in the space 
of a few hours. Mr. VVollaston once saw a spot suddenly divided, 
and the parts fly offfrom each other very rapidly. 


Article III. 

On the Compounds of Anlimomj iritli Chlorine and Sulphur. 

By JM. IT. Rose.'’'' ’ 

I. Compounds of Antimony and Chlorine. 

Tt is known that a solid compound of antimony ami chlorine, 
fusible at a very moderate heat, is obtained by distilling pidve- 
rised antimony with an excess of corrosive sublimate. It dcli- 
([uesces by exposure to the air, and is converted into a li(piid 
resembling an emulsion. J When treated with water it changes, 
without the evolution of heat, into hydrochloric acid, and a 
compound of the oxide and chloride of antimony. J’his white 
pow'der, which is precipitated by mixing the chloride with water, 
is wholly volatilized when heated in-a little matrass by th(! blow¬ 
pipe ; consequently it contains neither antimonious nor anti- 
monic acid. But since this chloride of antimony is converted 
by water into hydrochloric acid and oxide of antimony, its com- 

• From tlic Annalcs <le Cliiniiu. 

+ The common butter of antimony of the shops, ’which forms a clear linuitl, is not a 
si»lution of the s«»li(l cliloridc of antimony in a small <[uantity of water, but in muriatic 
acid; for tliePbarmacojMcias order it to be prepared with a larger quantity of acid than 
is necessary to fornt the solid chloride. 
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jiositioii much corresponds with the .composition of those 
substances ; and as oxide of antimony contains 3 atoms of oxy- 
the antimony must be condnned with 3 atoms of chlorine in 
the solid chloride, or it must contain par cent. 


Antimony.Sd'So 

Chlorine.45-1.5 


100-00 

The analysis of chloride of antimony, however, by Dr, John 
Davy, gave a diderent result. According to him, it consists of 


Antimony.(iO’42 

CJrlorine. .. 30-5cS 


100-00 

1, therefore, submitted it to a fresli analysis in the following 
manner:—1 poured water on a quantity of the chloride, and 
then added tartaric acid till the li(]uid was perfectly clear, and 
ceased to become milky by the subsequent addition of a large 
quantity of water. 1 next passed a current of sulphuretted 
hy.l rogen through the liquid, till sulphuret of antimony ceased 
to fall down. This sulphuret, which had an orange colour, was 
washed on the filter, dried, -and weighed, and then fused in -a 
glass tube; it gave a black sulphuret of antimony, and merely 
traces of sulphur, consequently it was sulphuret of antimony 
containing 3 atoms of sulphur, or precisely that which ought to 
be formed under the circumstances. But as it contained trace.s 
of an excess of sulphur, in consequence of the sulphuretted 
hydrogen having been passed for a very long time through the 
lupiid, 1 heated a part of the sulphuret in a bulb blown in the 
middle of a glass tube, and passed over it a current of hydrogen 
dried by chloride of calcium. The sulphuret of antimony was 
decomposed, and 1 obtained antimony, sulphuretted hydrogen, 
and traces of sulphur. 

The liquor, separated from the sulphuret of anlimony, was 
gently heated to drive of!'the sulphuretted hydrogen, but not tin; 
hydrochloric acid, which cannot be separated from water by 
heat when mixed with it in small proportion. The hydrochloric 
acid was then precipitated by nitrate of silver. The chloride of 
silver obtained had, however, a blackish colour, from a little 
sulphuret of silver which was mixed with it. The results of this 
analysis gave 1-937 gramme (29-9 grs.) of antimony, and 9-383 
grammes (lOti-3 grs.) of chloride of silver, equivalent to 1-999 
gramme (24-7 grs.) of chlorine. The chloride of antimony, 
therefore, is composed per cent, of 

I^ew Seriesf vol. x. 2 li 
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Antimony.. 53-27 

Chlorine.4{)-73 


100-00 

This result would accord much better with the calculated 
proportions, had 1 obtained the chloride of silver Vt'holiy free 
ii'om sulphuret. 

Another chloride of antimony is obtained by passing- a current 
of dry chlorine over heated metallic antimony. Tlie antimony 
burns vividly in the gas, emitting sparks, at the same time that 
a volatile liquid is formed. This liquid is white, or of a very 
light yellowish tint, and contains also chloride of iron if the 
antimony employed be not wholly free from that metal. That 
chloride, however, remains at the bottour of the vessel, and is 
not dissolved in the liquid, which resembles the fuming spirit of 
Libaviiis in all its external characters, having a strong disagree¬ 
able odour, and fuming in the atmosphere. Exposed to the air 
it attracts water, and is converted intcj a white mass, in which 
white crystals form, which afterwards dissolve without rendering 
the solution milky. This phenomenon is owing to a property of 
the liquid chloride of antimony, which it possesses in common 
with the liiming spirit of Libavius, of forming a crystalline mass 
when mixed with a small quantity of water. 

The liquid chloride of antimony heats strongly when mixed 
with a larger portion of water. It becomes inilky, and a preci¬ 
pitate forms which behaves exactly like hydrated antimonic acid. 
Gently heated it gives oft’ water, and becomes yellowish 5 but at 
a high temperature it becomes white. .The liquor contains 
hydrochloric acid. Since the liquid chloride of antimony is 
converted by water into hydrochloric and antiraoiiic acids, the 
latter containing 5 atoms of oxygen to 1 of antimony, this chlo¬ 
ride must contain 5 atoms of chlorine to 1 of aniimony, and ils 
composition per cent, is. 


Antimony...42-15 

Chlorine.57*85 


100-00 

1 analyzed the liquid chloride of antimony exactly in the same 
way as the solid chloride. I obtained sulphuret of antimony by 
sulphuretted hydrogen, which also had an orange colour, but 
rather paler than the sulphuret from the solid chloride. It con¬ 
tains 6 atoms of suljihur to 1 of antimony. Tre-ated with dry 
hydrogen it is converted into metallic antimony and sulphur, 
and sulphuretted hydrogen is disengaged. 1 obtained 1*98 
gramme (30-6 grs.) of metallic antimony, and the liquid freed 
from the sulpliuret and precipitated by nitrate of silver gave 
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11*764 grammes (181’G grs.) of chloride of silver, equivalent to 
2'S)()2 grammes (44*8 grs.) of chlorine. The chloride of silver, 
however, contained rather more sulphuret of silver than that 
obtained in the analysis of the solid chloride. The result of this 
analysis, therefore, gives per cent. 


Antimony. 

Chlorine...o9*44 


100*00 

which differs from the calculated result; the difference, how¬ 
ever, is owing solely to the sulphuret of silver which remained 
mixed with the chloride. 

J f we pass dry chlorine over sulphuret of antimony containing 
3 atoms of sulphur, we do not obtain the li(|uid chloride ; but 
solid chloride of antimony and chloride of sulphur are formed. 
The latter may be separated from the chloride of antimony by 
heating them very gently in a matrass with a very narrow mouth; 
chloride of antimony alone remains. This is the same compound 
that is formed in the analysis of grey copper by chlorine; only 
chloride of antimony and chloride of sul})hur are obtained, the 
first containing 3 atoms of chlorine, the second 2. No double 
chloride is fornietl, and the chloride of sulphur remains on the 
solid chloride of antimony. Heated so as merely to fuse the 
chloride of antimony, the latter dissolves entirely in the chloride 
of sulphur, and forms with it a homogeneous liquor; but the 
chloride of antimony separates in crystals on cooling. This is 
one method of obtaining larp;e crystals of this chloride; but it 
must be quickly filtered through blotting paper to separate, as 
completely as possible, the adhering chloride of sulphur. 

It is remarkable that the liquid chloride of antimony is pro¬ 
duced by the action of chlorine on metallic antimony only, and 
that none is formed when the sulphuret of imtimony is acted ou 
by chlorine.'^' 

II. Compounds of Anlimuny and Sulphur. 

I have made many experiments on the sulpliurets of antimony, 
but have only found three, wdiich correspond with the oxides of 
that metal. 

Sulphuret of antimony with 3 atoms of sulphur has difierent 

* I frequently ptvsscd chlorine over sulphuret of antimony, and always with tlie same 
result. I fancied, for reasons to be st;itod in the re<piel, tliat chloride of antimony witli 
atoms of chlorine was formed; I only obtained, however, thecliloride with it atoms, if I 
drove off' the chloride of snlpluir. I was then led to think that 2 atoms of clilorine were 
separated from the eliloridc of antimony, and had combined witli the chloride ot sulphur 
to form, jicrliaps, a chloride with 4 atoms of clilorine. I, theretore, passed clilorine 
over chloride of sulphur, and freed it carefully by distillation troin the sulphur dissolved, 
in order to discover such a ehlojide of sulphur. Tlie colour of tlie chloride of sulphur 
became indeed a little ilarker, but it unilerwcnt no other change, altliuugh the chlorine 
was jiasscd over it for a considerable length of time. 
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colours. The native is lead grey; its composition has been 
demonstrated by Bcr/clius. It is analogous to the oxide of 
antimony with d atoms of oxygen, for it dissolves in hydrochloric 
acid vsithout leaving any residuum, and with the disengagement 
of sidplmi'cUed hydrogen only. 

The same sulphurct is obtained by passing a current of sul¬ 
phuretted hydrogen through a solution containing oxide of 
antimony; but it has an orange colour, almost like tliatofthe 
golden sulphuret. It becomes brownish by drying, and then 
assumes an aspect more similar to that of kormes. The same 
sulphuret is obtained by ])assing sulphuretted hydrogen through 
a solution ol' tartar emetic, or through a solution of butter of 
antimony in water and tartaric acid. 

M. liev/elius first proved that the composition of kermes 
mineral is exactly similar; its colour, however, is brf)wnish-red.'^' 

The deuto-sulphuret of antimony with 4 atoms of sulphur has 
an cuangc colour a good deal like that of the golden sulphuret. 
It is formed when sulphuretted hydrogen is passed through a 
solution of antimonious acid. Tartaric acid, however, must not 
be added for llie purpose of enabling us to ddute the li(piid with 
water, but only hydrochloric acid.f The best method of making 
a solution of antimonious acid is to dissolve antimony in aqua 
regia, and evaporate the solution to dryness. The antimonic 
acid formed is then to be converted into antimonious acid by ared 
heat; tl.'c latter fused with caustic potash, and the fused mass 
heated w'ith hydrochloric acid and water till a clear li(juid is 
obtained. 1 precipitated this solution by sulphuretted hydrogen, 
and the sidphnret obtained, after being.carefully dried, was 
decomposed by hydrogen. I obtained in one experiment l”30o 
gramme (20’1 grs.) of antimony from b97l> gramme (3()'5 grs.)of 
sulphuret, and in another 0-977 gramme (Ib-l grs.) of antimony 
IVom 1*4()<S gramme (22*7 grs.) of sulphuret. Its conqiosilion, 
therefore, according to the fii>:t trial, is per cent. 


Antimony.()(rl4 

Sulphur.33'S(i 

lOO-OO 

and, according to tlie seemnd. 

Antimony.(ifvof) 

Sulphur . ..Od'd.) 


lOO-OU 


* I .'inalvzL'd a kcniics prepared by digesting black sulpliui cl of antimony in a solu¬ 
tion of carbonate of potash. [ exjiclled tlic liygronirtric moisture by a gentle heat, and 
decomposed it by hydrogen. 0*7If) graiimie (1 Ol grs.) ofkcTnies gave 0'.Vi gramme 
(8 grs.) of antimony; its composition, therefore, was antimony sulphur abljS. 

-j- 'J'hc addition of tartaric acid to antimonious acid atlbids very remarkable results. 
I shall give a separate memoir on tliat siUrject. 
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According to calculation, its composition is, 


Antimony.(iu’72 

Sulphur.33-28 


100-00 

The sulphurct of antimony with 5 atoms of sulphur to 1 of 
raotal, wliich corresponds to -.intimonic acid, and by calcul-ation 
contains ()l-59 antimony and 38*41 sulphur, is roali'zcd in the 
golden sulphuret of the shops. The different modes of prepar¬ 
ing it are well known. It is also obtained if wo pass a current 
ofsulphuretted hydrogen through solutions containing antimoiiic. 
acid, as, for instance, that of tlie liquid chloride of antimony in 
water, to which tartaric acid has been added. The precipitate 
obtained is of a paler orange colour than the precipitate from 
solutions of oxide of antimony, and its colour does not change 
in drying. 

I analyzed the golden sulphuret in two ways ; I dried it at a 
heat not sufficient to decompose it, till it ceased to lose weight. 
It had then parted with all its hygromctric moisture. I usually 
analv’/ed it by passing a current of dry hydrogen over the heated 
golden sulphuret. Sulphuretted hydrogen was formed, but no 
water; sulphur sublimed, and metallic antimony remained 
bishind. 1 also analyzed it by acpia regia, to which 1 added 
tartaric acid. I separated the undissolved sulphur, ;ind precipi¬ 
tated the sulphuric acid by muriate of barytes j this method, 
however, is more tedious than that with hydrogen. We do not 
obtain accurate results by fusing the golden sulphuret in a small 
matrass in order to convert it into sulphuret of antimony with 
3 atoms of sulphur, and calculating the composition of the 
former from the weight of the latter, not only because the stil- 
])huret of antimony is not absohil.(‘ly fixed, but also because some 
<ixi(le of antimony is formed by the air in the matrass, which 
prodm-es a eruens anlimonii with the sulphur sublimed in its 
nock. 

I do not mention the results of the analyses uhieh 1 made of 
this sulphurct of amiinony ata iniixiinnin, Ijecuuse they scarcely 
ditier from the calculated result. 

111. Coinpouiids of Sif/jdiiort of Antinionij ivlth Oxhk of An^ 

iimoni/. 

Tin* compounds in which sulphuret of antimony is combined 
with oxide of antimony in various pro[)ortions me called in the 
shops by the n-anu! of e/-ur«.s and nit nun (Uiti/nonii. Kermes has 
also been supposed to be a similar compound. M. llerzelius, 
however, has shown that its composition does not dill’er from 
that of the sulphuret of antimony with 3 -atoms of sulphur, and 
the analysis of kennes related above conlirms his opinion. 
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There is, however, a combination of sulphuret of antimony with 
oxide of antimony in definite proportion, and that is the native 
kermes of mineralogists (rolltspiesginiizerz). The result of my 
analysis of that substance differs very much from that obtained 
by Klaproth, in consequence of his having supposed that the 
whole of the antimony was both oxidated and sulphuretted, and 
of his not having determined the quantity of the antimony. 
According to him, its composition is, 


Antimony.67*8 

Oxygen.10-8 

Sulphur. 19*7 


98-3 

1 analyzed the rothspiesglanzerz from Braunsdorf, near Frei¬ 
berg, in Saxony, which M. Weiss had the goodness to send me 
for the purpose. The analysis was made by hydrogen in the 
same manner as those of the difierent sulphurets of antimony. 
I added, however, to the apparatus a weighed tube containing 
chloride of calcium, to absorb the water formed. In one expt!- 
xiinent 1 obtained 0'G7G gramme (l(J-4 grs.) of autimuny and 
0’054 gramme (0*84 grs.) of water from 0*908 gramme (14 grs.) 
of the mineral, or 74*45 per cent, of antimony and 5*29 of oxy¬ 
gen; and in another, from 0*978 gramme (15*1 grs.) of the mine¬ 
ral, 0*74 gramme (11*4 grs.) of antimony, and 0*047 gramme 
(0*73 gr.) of water, or 75*00 per cent, of antimony and 4*27 
oxygen. 1 then dissolved 0*34 gramme (5*24 grs.) of the mineral 
in aqua regia, added tartaric acid to the solution, and precipitated 
by muriate of barytes. 1 obtained 0*517 grainine (8 grs.) of 
sulphate of barytes, equivalent to 20*47 per cent, of sulphur. 

If we take the mean of the oxygen in the two first analyses, 
viz. 4*78 per cent, and add to it as much antimony as is neces¬ 
sary to form the oxide, the remaining (juautity of metal is suffi¬ 
cient, neglecting slight errors of observation, to form with the 
sulphur, the sul[)huret of antimony with 3 atoms of sulphur. 
We shall find besides that the quantity of oxide of antimony is 
to the quantity of sulphuret as the weight of an atom of the first 
is to the weight of two atoms of the second, so that the native 
kermes consists of 1 -atom of oxide of antimony and 2 atoms of 
sulphuret of antimony, or per cent, of 


Sulphuret of antimony.09*80 

Oxide of antimony.30*14 


100*00 

This composition accords with that which M. Berzelius had 
already a.ssigned to the native kermes. This compound is 
remarkable as presenting the only instance of a native crystal¬ 
lized oxisulphuret that has hitherto been discovered. 
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Article IV. 


An Attempt to divide the Echinida, or Sea Eggs, into l^aturul 
Families. By J. E. Gray, Esq. EGS. &,c. 

(To the Editors of the Annals of Philosophy.) 


GENTTjEMEN, lirithh Museum. 

La M A lie K ill his History of Animals without Vertelinc, esta¬ 
blished as a class of his Apathic animals a very natural group, 
which he called Radiata. Mr. Maclcay has since proposed to 
consider this group as cipialin rank to the subkingdonis, Verte- 
brata, Annulosa, Mollusca, &.c. 

Lamarck divided his Radiata into two great divisions, which 
Cuvier placed in distinct parts of liis Zoophytes. The former 
separated the tirst of his divisions into two, and the second into 
three sections. Mr. Maclcay, in his Ilorailhitomologicuj (part ii. 
IKi), has hinted at the connexion which exists between these 
five principal constructions, which, if Radiata is to be consi¬ 
dered as a subkingdonij should, for uniformity sake, be called 
classes, although each group formed only a single genus in the 
works of Linnmus and his followers. 

The following arc the groups proposed by Lamarck and Maclcay, 
wliich may be divided in the following manner;— 

1. JNormal Group, Echinodermata. 

Echinida, Mac. I.es echinides, Earn. 

Slellerida, Mac. l^cs stcllerides, Lam, 

2. Anneciant Group. 

Medusida, Mac. Les medusaires, Lam. 

Aculepliida, ]\lav. Les anomales, Lam. 

Fislulida, Mac. Les Fistulides, Lam. 


Leaving the determination of the rank which these groiqis ought 
to sustain to be considered till more is known of their anatomy 
and habits, I shall at once jiroceed to the division of Lchinida, 
the object of my present communication, into families. 


Class 1.? Order 1.'? Echinida, Aif/c/cr///. Les echinides, I mm. 
Flchinus, Lin. Cue. 

Lssential character ,—Body not contractile, nor rndiately 
lobed, subglobular, covered with mobile spines; anus distiml 
from the mouth. 

These animals are furnished with a distinct crustaceous skele¬ 
ton, composed of numerous regularly disposed plates, united by 
a strait suture, and furnished externally with rounded tubercles, 
on which mobile spines are attached. These spines are affixed 
to the base of the tubeicles by a circular ligament, and are 
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furnished with numerous muscles for the purpose of moving 
them in every direction. 

The manner in which the spines and plates enlarge has never 
been satisfactorily explained. The plates appear to be placed 
between two skins, and a small process of membrane seems 
to extend between each of them. The spines evidently grow by 
a disposition of matter placed under their outer edge, more espe¬ 
cially at the apical extremity; the matter is, perhaps, deposited 
by the processes of the skin of the articulation being extended 
up the longitudinal grooves with which these spines are always 
furnished. Their manner of growth may easily be seen by 
cutting down longitudinally the spines of Echinus mammUatus, 
Lam. when the outer surfaces of each complete spine will be 
distinctly visible in the form of a darker line, occasioned by the 
outer edge being the hardest and most compact. 

The older naturalists paid very great attention to the group, 
and several of them divided them systematically into “ classes, 
sections, and genera.” Morton (1712), in his History of Nor¬ 
thamptonshire, divided the fossil species found in that county 
into three groups. Bryerius, in 1732, divided the Echini into 
seven genera from the position of their mouth and vent: these 
genera have all been adopted by Lamarck, but under other 
names. Klein, two years after, published his natural disposition 
of Echinodermata, where he divided them into nine sections, 
containing twenty-two genera, placing them according to two 
systems ; first, after the position of their vent, forming them into 
three classes, called AnocijsloSf Catocj/slos, and Eleurocifstos ; 
secondly, with respect to the situation of the mouth, as Knimc- 
sostomi and Aponwsoslofni. Van Phelsum, in 1714, extended 
Klein’s method by taking notice for the first time of the form 
and extent of the He divided them into the same 

number of genera as Klein, but several of them were very differ¬ 
ent from those of the latter. Leske, in 1778, published an addi¬ 
tion to Klein, and he reduced the number of Klein’s genera to 
ten, which agree very nearly with the sections of his author, and 
he adopted the prior names of Bryerius for his genera, Davilla, 
in 1767, divided the Kchini into six groujis, according to the 
general form of the shell, but these groups are very indefinite. 

Linnmus took no notice of the works of Klein or others, but 
considered the whole of the group as one genus. Muller divided 
it into two, under the names of Lchinus and Spatangu», 

The Echinida may be divided into two sections. 

1. TYl’lc^L Group. — Body globular; mouth central, below; 
jaws conical, projectile, with jive acute teeth; anus vertical, dor¬ 
sal ; ambulacra complete, forming bands extending Jrom the mouth 
to the anus. 

The crustaceous covering of the body of these animals is 
formed of twenty perpendicular bands, each formed of several 
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horizontal pentagonal pieces. Tliese bands are placed symme¬ 
trically ill pairs united together by a ilexous suture, the project¬ 
ing angle of one series being fitted into the concave angles of 
the other. The pairs of bands are united together by a strait 
suture. They are alternately broad and narrow. The broad ones are 
formed of a few plates, and always imperforated, and the outer 
edges of the narrow bands, wliich consist of very numerous nar¬ 
row pieces, are perforated by two or more series of minute per¬ 
forations placed in pairs; these iierfurations form bands, which 
Linnuius compared to the walks in a garden, calling them amlju- 
/urm or walks, and the tubercidar parts umi;, pii/ef///, or beds. 
As in describing the species, it is ol'ien necessary to distinguish 
the character of each of the beds, those of the broad bands 
might be called extra, and those of the narrow bands iiitra ambit- 
/acral beds. 

The vent is surrounded by numerous small scale-like pieces 
attached to the skin f these are again surrounded by tw'O series 
of plates, each formed of live pieces, which are alPixed to the 
body of the crustaccous skeleton. The series of these plates 
which is next the body, are the smallest; they are placed just at 
the top of the ambulacra, and each is perforated with a minute 
hole, the use of which is ([uite unknown. The inner scries is 
formed of larger pieces, each perforated with a considerable 
foramen, which lead to the ovaria. The latter may, therefore, 
be called the ovarial, and the former, as they are partly 
between them, the htlerorarial pieces. One of the ovarial ))lates 
is considerably larger than the rest, convex externally, and per¬ 
forated like a sieve with numerous minute foramina, and inter¬ 
nally thick and rugose. This plate is somewhat similar both in 
form, and perha|)s in use, to the orbicular spot on the back of 
the SteUerida called Corpus Spongiosum, by Spix, ligured in the 
Annals of the Museum (vol. xiii. t. 32, f. 1, a), W’here M. Spix 
considers that it may, perhaps, be the orilice of the organs of 
generation as it is perforated with two foramina (see p. 4i()). 

The skin round the mouth is scaly, and furnished with ten 
somewhat prominent glands, placed in pairs ; the jaws, which 
were compared by Aristotle to a lantern, cunsist of live conical 
triangular bones, each formed of two pieces, containing in their 
middle a long linear curved tooth ; the teeth are externally con¬ 
vex, and furnished with an internal mid-rib, and the end hardens 
as they are W'orn away ; these jaws are articulated together by the 
intervention of live oblong bones, converging towards the centre, 
and furnished with live other linear arched bones. The jaws 
are moved by muscles placed between them, and by some 
attached to live variously formed erect processes placed on the 
oral edge of the body of the shell; these parts are tigured, but 
not very correctly, by Klein, t. 21. 

Round the oral edge of the body of the shell are placed ten 
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more or less distinct grooves, situated at tlie base of each arm 
of tlie internal processes, and diverging from them ; and on the 
edge of the extra ainbulacral beds jxist by the outer margin of 
the ambulacra. 1 am not quite sure what is the use of these 
grooves, but they have very much the appearance of pulleys, 
over which some muscles work, and examining a specimen of 
Echiitusmanmi/taiusprescryex] inspirits, I observed ten shrub-like 
bodies attached to filiform nerves, or muscles, which appear to 
extend up towards the body of the shell: I am, therefore, 
inclined to think that they arc the means by which spines are 
moved and nourished, but 1 cannot at present decide, from the 
want of live and preserved specimens, to dissect and examine 
more minutely. 

This group is synonimons with the genus Rch'innmctra of 
Bryerius, and the section Cidaris of Klein. It is divisible into 
two families. 

T'am.l. ClDAiunii^. Cidaris, iMm. 

Body with tvvo-si'zed spines ; larger ones club-shaped, or very 
long ; spine-bearing tubercles perforated at the apex. 

iicn. 1. Cidaris, Klein, Lam, Turbans. 

Body depressed, sjdieroidal; ambulacra waved; small spines 
compressed, two edged, two rowed, covering the ambulacra, and 
surrounding the base of the larger spines. 

This genus may be divided according to the form of the larger 
spines; the extra ambulac.ral beads have only two rows of spines. 

C. imperialis, Lam. Klein, t. vii. f. A.- 

2. Diadkua. Diadems. 

Body orbicular, rather depressed ; ambulacra strait, spines 
often fistulous. 

'^=D. setosa, Lcske, Klein, t. HI, f. 1, 2. Echinus Diadema, 
Lin. **D. calamaria. Echinus, Pallas, Sjiix. Zoul,t.2, f. 4, 8. 

3. Astiioi’yoa. 

Body orbicular, very depressed; ambidacra strait; ovarian 
scales very long, lanceolate ; beds with several scries of spines. 

A. radiata, .Lcske, t. 44, f. 1. 

Fam.2. EcriTNin;!:. 

Body with nearly uniform spines; spine-bearing tubercles not 
perforated. 

Ekiiixus, Lin. Van. Vhehum. 

Body orbicular, subangular; beds with cross rows of spines. 

E. esculentus, Lin. 

Eciiinometua, lln/erins. Van Vlielsvm. 

Body ovate ur ellijUical, each bed with two rows of large 
tubercles j ambulacra licxuous ; allied to Cidaris, 
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*E. Lucuntur. Ecliinus, Lin. Klein, t. 30, f. A. B. 
atratus, Klein, t. 47, f. 12. maminillatus, Klein, t. 29, 

f. 1. The last two sections will most probably form a new genus. 

The genus Clypeus of Klein and Leake, the Keliinoainus of 
Van Plielsinn, ap])ears to bi; very tloubtful. Lamarck considers 
them species of (Jalerites. 

2, Anmf.ctant Giioup.— Ihdi/ nol glohniar, rarinush/ 
shaped; jaws nol projecting; anas lateral or below; anas and 
month covered with imbricale irre<j;alar scales, 

Fani. 3. Sc u tel ltd a;. 

Body depressed or conical, covered with numerous minute 
equal-sized, immersed tubercles ; spines sliort, conical, thin, 
equal; amlndacra in ten short bauds bending logc'tlier in pairs, 
like tlie petals of a tlower, formed of two distinct lalerul holes 
united by an external groove ; mouth central; teeth blunt, not 
exserted; jaws lonned of tivc! pair of depressed (riangular bones; 
internal cavity divided I)y nimnn’ous vertical columns suj)porting 
the jaws; internal oral edge with live pair ofsimple processes; ova rial 
pores 4-0, situated between the ambulacra surrounding the Cor- 
pas Spongiosani ; interovarian pores mimuc, at the centre of the 
apex of the iuterambulacral area. 

The cruslaceous cov(U‘ing o4' the l)ody is usually thickened 
internally by an additional coat,' and, being strengthened by 
the internal columns, resists the action of tlie sea for a length 
of time. It is formed of t wenty bands of pieces, but the c(U)ti- 
nuation ofthc arabulacial bands are often very much dilated and 
perforated. 

This family is allied to tlie Kchinidw by the equal s])ines, and 
having jaws, Sec.; to the annectant I’amilies of tlu; emKr Sic!lerida, 
by their jaws being only used for pressing the food, and by the 
radiated-lobed form of some of the species. 

^Echlnanthus, Pn'i/erias. Clypcaster, Lam. 

TlcHiXANTHUs, nob. not Van J'lie.1. Echiuorodum, Van. 
VhcL Scutum angulare, Klein. 

Body oval, or sub-pentangular, above convex, beneath con¬ 
cave, with five grooves; ambulacra in pairs, rounded; ovarial 
pores five; mouth central; anus marginal; the jaws, Klein, t. 33, 

i‘. p-q- 

* Iuterambulacral area round(.'d, E. humilis, LcsAt, t. 17, f. A. 
t. 10 B. Echinus rosaceus, Ld/. E. subdepressa, nob. Klein, 
t. 19, f. A B. Seba, iii. t. 15, f. 15 and 12. E. ambigena, scu- 
tella, Lam. Seba, iii. t. 15, f. 13, 14. *'^Tntcrambulacral; 
area acute. E. altus, Leske, t. 53, f. 4. 

La(jana. Blacenta lagaiia, Klein. Echinodiscus, Van 
Phel. not Bri/erins. • 

Body sub-peutarigular, depressed, below rather concave; 
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ambulacra in pairs, rounded ; mouth central; anus between the 
margin and the mouth. 

L. minor. Kchinodiscus laganum, Leskc, t, 22, f. b, c. 
L. scutiformis, Seba, iii. t. 15, f. 23,24; see Scutella, ii. 15, 16, 
LamP. 


**Echinodiscus, Bri/erins. Scutella, Lam. 

Ecu I N A R A c H N 1 u s, Leske. Araclinoides, Klein. 

Body flattened, outline orbicular, or subangular, above rather 
convex, edge thin; ambulacra in pairs, like a flower; mouth 
central; anus marginal. 

E. placenta. Scutella, Lam. Klein, t. 20, f. A B. E. parma, 
Scutella, Lam. E. lenticuIarLs, Scutella, Lam. 


Echinodiscits, Leake. Mellita and Rotula, Klein. 

Body flattened, outline orbicular, above rather convex, edges 
thin; ambulacra in pairs, like a flower ; mouth central; anus 
between the margin and the mouth. Jaws, Klein, t. 33, f. r, s. 

’^'Entire. JL orbicularis. Echinus, Gmelin. Leake, t. 45, f“. 
6, 7. E. libularis, Scutella, Lam. '^‘^Lobed. E. inaiiritiis, 
Seba, iii. t. 15, f. 3, 4. E. auritus, Seba, iii. t. 15, f. 1, 2. 
hk dentata, Klein, t. 22, f. E E. '"**Pei'turatod. E. bil’ora, 
Klein, t. 21, f. A B. E. digitata, Klein, t. 22, f. A B. K. octo- 
dactylus, Klein, t. 22,1’. C D, See. 


I'.ciiiNocYAMUS, Leake. Fibularia, Lam, 

Body subglobular; outline ovate, or orbicular, edge rounded; 
inside with columns ; ambulacra in ])airs, short, like a flower ; 
mouth central; anus betw'ceri the mouth and edge. 

E. ovuluin, Fibularia, Lam. E. pusillus, Spatangus, Muller, 
Zool. Dan. iii. t. 91, 1'. 5, 6. Ik tarentina, Lam. E. trigona. 
Fibularia, Lam. 

Cassidui.i's, Lam. 

Body elliptical; outline ovate, above rather convex ; ambu¬ 
lacra 5 stellate; mouth central; anus between the vertex and 
the margin. 

C. complanatus, Juim. C. scutella, Lam. 

C. lapis Cancri by its figure appears to be allied to the genus 
Ecliinolampas, and will, perhaps, ibrm anew g’enus. 

Fam. 4. Galeiuti na:. 

Body ovate or conical, covered with numerous small, equal, 
sunk tubercles; spines short, small, equal; ambulacra complete, 
forming bands (raredy interrupted at the edge) from the mouth to 

the vertex ; mouth mostly central; jaws-?; internal cavity 

hollow, destitute of vertical pillars; ovarian pores 4; corpus 
spongiosum vertical, in the centre of the ovarial perforations; 
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tlieintci'ovarial perforations minute, at the apex of the ambulacra. 
The body formed like of twenty bands, the ambulacral 

band beinsr the narrowest; the sutures are not so distinctly sinuous 
as in Kcliiuida’. 

(xALEiUTiis, L(i)ii. Fibula conulus, K/eiu. I'.chiiiites, Van 
P/ieL Kchinomelia, Van PIil'I. 

IJody conical; base orbicular or sabane;ular; arnbidiicra ten, 
each formed of two series of perforations placed together in 
pairs, extending witliout interruption from the mouth to the 
vertex; month central; anus marginal; only found fossil. 

(}. vulgaris. Lain. Klein, t. M, f. A K. 

Disconr.A. Fibula discoidea, Klein. Calerites, ].am. 
Jiicbino discoides. Van Fhcl. 

Jlody orbicular, depressed; ambulacra ten, placed in paii’s ; 
alternately smaller, rest like (ialerilcs. 

D. rotularis. Galerites rotularis, Klein, t. 14, f. L—(). 

EcniNANAus, Kani{j^. Echinoncus, Van Fhel. and Lam. 
Echinoconi pars, Ijri/erins. 

Body obovate or orbicular, rather de])rcssed ; ambulacra ten, 
jdacial in pairs, extending without interrupt ion from the vertex to 
the month ; mouth central; anus placed betw een the mouth and 
the margin. 

E. cyclostomus, nob, Echinoncus cyclostomus, Klein, t. \)7, 

f.3, 4. 

Eciiixocouvs, Bri/crins. Fxhinus salaris and pelagius. 
Van. Fhel. Cassis Galea and Galeola, Klein. Anaedntes, Lam. 

Body ovate, convex ; base oval, flattened ; ambulacra ten, 
])laced in jjairs, extending without interruj)lion from the vertex 
to the mouth, where they become closed together; mouth lateral, 
transverse; anus marginal. 

E. ovatus, Le.slce, t. 53, f. 3. Anachites ovata, Lam. This 
genus is very closely allied to the Simlan^idic, am!, perha[)s, 
should be rt'ferred to them. 

EciiiNonAMrAs,//n/>. Echinanthus? Van Phel. Echinanthus, 
l.esbe. Clypeaslcr, Imm. Scutum ovatum, Klein. 

Body ovate, convex ; base ovate, flattened, extended poste¬ 
riorly ; ambulacra ten, placed in pairs, rather distant, near the 
vertex, interrupted at the edge, and close together near the 
mouth; mouth subcentral; anus marginal. 

*E. Ka'uigii, nob. Fxhinonens lampus, De la Beclie, Trans, 
deal. Soc. i. t. 3, f. 3, 4, 5. **E. oviforiuis, nob. Echinus, 
(imelin. Clypeaster oviforiuis, Lam. Klein, t. 20, f. c d. 
It. oricntalis, nob, Seba, iii. t. 10, 1. 23, 24. 

EciiiNonuissus, Bri/erins. Nucleolites, Lam. 

Body ovate or cordiform, rather convex, grooved in front; am- 
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bulacra ten, in pairs, radiating without interruption from the vertex 
to the mouth ; mouth subcentral; anus dorsal. 

E. Bryerii, n. Nucleolites scutata, Lam. Bruerius, t. 0‘, 
f I o ■ 

Bam. 5. Sr atanc i n, e. 

]?ody ovate or heart-shaj)ed, rather gibbous, covered with 
numerous small, and some scattered, rather larger tubercles; 
spines setaceous, dej)ressed, unequal-si/ed, the larger tubercles 
])ertbratcd ; ambulacra subcomjilete, interrupted at the edge, 
ibrming a cross, uniting by pairs, each formed of tw'O rows of 
perforations; mouth submarginal, below, transverse, destitute of 
jaws ; internal cavity destitute of vertical ])illars ; ovarial pores 
four, close together, vertical; inlerovarial pores very small ; 
corpus sjiongiosnm vertical, anterior. 

The crustaceoas covering of the body of these animals is thin, 
and formed of twenty bands of pieces, like all the olhcv Be/i?aid(C, 
butthe interambulacral arem are unequal; the posterioiTatcral ones 
are usually very broad, the lengthening of which is funned more 
especially by the cxttmsion of the pieces of the posterior band 
ol this area; the hinder middle area is rather irregular; the pos¬ 
terior series of each of the two hinder ambulacra being extended 
into it just below the anus so as to form an isolated snbpentan- 
gnlar piece, externally marked by a smooth groove, the ambu¬ 
lacra then being extemhul beyond it, leaving a central ovale, or 
lanceolate meflial inferior area. Ibjund the mouth there are five 
grooves, the continuation of the ambidacra, which arc more or 
less perforated with holes, thiough which pass out branched teu- 
tacula, like those of Ilolothuria, see Jjcske, t. 43, f. 5. 

The species like nnssiis purpureas, which have very distinct 
larger spines, are allied to CidaruUe by the tubercles of the lar¬ 
ger S])ines I)eing perforated. The whole family is allied to 
Jtlololhuriadee by the thin texture of the crustuceous covering, 
and by the mouth being destitute of jaws, ami surrounded by 
branched appendages. 

'^'Echino spatangns, Ih-i/erius, Cor marinum, K/ein. 
SrATAN<;us, K/eia. 

Body cordiform ; back with large perforated tubercles ; am¬ 
bulacra four, the posterior one wanting, or not perforated. 

S. purpurcus, Lcske, t. 43, 1‘. 3, 5 ; t. 45, f. 5. 

EoHiNocARDiuai, Vuii Bhel.! 

Body cordiform; back equal, tuberculated ; ambulacra five, 
the posterior one in a groove, perforated. 

K. atropos.^ Si)atangus, Lam. E. pusillus, Leske, t. 38, f. 5 ; 
Kleia, t. 24, f. c d e. E. seba, Sc/mi, iii. t. 10, f. 21, A B. 

^•^Echiiio brissus, Bri/crius. Ovum marinum, Klein. 
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lliiisstis, Klein. Nuecs, Van P/icl. 

Body ovate; ambulacra four, the hinder wanting, all sur¬ 
rounded by a groove. 

*n. ventricosus, J.eskc. Klein^ 1.20, f. A.; unicolor, Leske. 
l\lcin, t. 20, f. B C. caritialus, //CvAv, t. 48, f. 4, 5. Sc.ha, 
iii. t. 14, f. 3, 4. B. columbaris, Seha, iii.t. 10, f. 11). 


Ova, VanPhcl. Brissoidos, Klein. 

Body ovate, deeply grooved in front; ambulacra five, im¬ 
pressed. 

O. canaliferus. Spatangus, Jjani. ■ Klein, 1. 27, f. A. 

The Spatangus prunella, Z/r/w. Knnig, leones Foss. Seeli/rs, 
t.3,f.34, appears to be the tyjic o^VtniPlielsmn's goiuis Aimigdala, 
whicli is peculiar for the anus being nearly dorsal; andSpataugus 
radiatus, Klein, t. 2, 0, appears to form a new genus. 


Article V. 

Si)ign/ar Fossil Nnls. By 1.. Levison, f’sq, 

(To the Jiidilors of (he Anintls of Philosopln/.) 

51, licvKii'k~s(rttl.^ ().vj’ofd^istn vf, 

As l am ill possession of some fossil nuts ivhieli I think 
highly interesting in a scientific view, particularly as I do nut 
recollect having seen them noticed in any work on geology, I 
will, therefore, briefly state their history. They are, or appear to 
be, a similar kind to our common wood nuts, and were found 
near the Giant’s Causeway in the North of Ireland; the kernels 
are changed into carbonate of lime, witli a slight trace ol' iron; 
they have quite a chalcedonic aspect, are Irauslueent, and much 
harder tliaiicommon limestone fossils; in their general appear¬ 
ance they, in common with other organic remains, have all 
the peculiarities of the original substance; these appear to be 
worm-eaten, the places originally perforated remaining; but the 
phenomena I would more particularly re(|uest your attention to 
are, that Ike shells of ihesc nnls are nnallered in I heir peculiar pro^ 
jyerlics; they are slightly iliscoloured, they retain the ligneous 
appearance, liurn with a bright liame, which converts them into 
charcoal; the only difl’ereiice I can detect in these fossil shells 
1‘rom recent ones is, that during combustion they give out a 
sulphurous odour, and do not make any crackling noise. With 
these shells and nuts are found Iragments of fossil wood (proba¬ 
bly from the tree the nuts grew niion) perfeeily converted into 
carbonate of lime; and what appears to me tlu; most enigmatical 
is, that the shells have not any a<iventitious earthy matter, and 
that these pieces of wood , do not retain any ol the original sub- 
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stance. I applied heat to a specimen of the wood, but it only 
became hot givino- off the acid, &c.; it effervesces with muriatic 
acid very strongly. If you think these curious facts worthy of 
a place in the Armais of Philosophy, they may probably induce 
some of your readers to offer a theory to elucidate these very 
natural questions ; viz. Why the shells are unaltered in all the 
characteristic properties of wood ! And w'hy the fragments of the 
wood and the nuts (which were all found togetlier) have under¬ 
gone a perfect change '/ Wlietlujr we may consider the shells 
preserved (chemically) by essential oil of the nuts, bitumen, or 
the adventitious circumstance of being impregnated with sulphur/ 
I remain, Gentlemen, your very obedient servant, 

J. L. Levison. 

P. S. I shall be most happy to give you or any of your corre¬ 
spondents ocular proof of tin; facts stated, by calling on mo. 

Specimens of fossil nuts, precisely similar to those de¬ 
scribed by Mr. Levison, may be seen in the British Museum : 
they are from Carrickfeigus Bay.— Pidil. 


Article VI. 

On fhc u4(Ivantages of High Pressure Steam. 

By Mr. John Pridcaux. 

(To the Editors of the Annals of philosophy.) 

(iENTLEHIEN, Plymouth,Oct. 1, 1825. 

1 1 ' the following obvious remarks have been any where anti¬ 
cipated, this letter may be destroyed. But having seen an 
attempted demonstration in your fourth volume, and heard it 
lately repeated by distinguished practical engineers, that no 
direct advantage resnlls from the n>e of high pressure in steam 
engines, because the force of steam is as its density, and its caloric, 
a constant (juantif y at all densities, thus making the force just 
proportional to the fuel employed ; it seemed to me worth while 
to occupy one or two of your pages with what J apprehend to be 
a more correct view of the subject. 

It is established by sufficient experiments, 

1. That the caloric of steam, in contact with water, is a con¬ 
stant quantity at all temperatures. 

2. That every elastic fluid, at a given density, has its expansive 
force in proportion to its temperature, increasing ^for each 
ascending degree of Eahrenheit. 

3. That every elastic fluid, at a given temperature, has its 
expansive force directly as its density. 
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From (licKn premisrs it. fliaf. (lie (oicc nC sioiim is 

directly ns its density, ninlliplud by ibr cncU degree oi' 
iucfcnsed tempernfure, the caloric corre.sponding with the density 
alone. 

For instance : stenin at 212'' has an elastic, three — 30 ineJus 
of tncrcuiy; and at 300° ~ nearly 140 inelu s, neglecting frac¬ 
tions. 


By the second law, steam of the densitv dm* to 212° ral.^ed SS° 
with a geometrical increase <4’ jfor each fh'grce, shall gain 
about. .'■)•() inches ; or possess at 3)00° a fori'c = o.ctj inches of 
mercury. 

And by the third, tl;e due to 300° shall he as 3.')'.'i 

inclies to the force found = 140 indies, or about 34) tiiiies 
greater than at 212°. 

I.hit the caloric lieing constant is in simjdc! jiroporiion to tins 
density; and the fuel consumed must he e.\[)ccte(t to corr.'-sj)oud 
with tlie caloric. 

4'hea 30 inches x 3!) — 117 indies, the force due to tlie 
doisiti/ at. 300°, deducted from 140 inches, the force found by 
experiment, gis'es2l) indies, the proht liy woiking at 30i)°. 

If this exaiujile he just, the w eight of sit am em|;!()ved having 
its caltu ic. constant, shall he a mt'asure tif the fuel con,sunic(.l; 
and tlierc is a direct prolitin the ratio of ; ' I I'oreadi astienduig 
degret' of h’alironheit, as above' stated. 

Il ls plain from the nature of;;eomc1rical progres->ion, that this 
])roht shall increase as the temperature is more chnated ; i(We 
W'ork at 000° the force of uadiyM//;/f/ of steam shall be dinil.'le of 
(hat at 212° ; ami if w'c go up to t‘{>0° or !j3i;it shall be ([Had- 
ruple ; the caloric, and consecpiently the fuel, remaining a con¬ 
stant quantity. 

It is easy to illustrate t his from the rc'pnrts of working t?ngiiu;s, 
but the dVects in these cases arc dependent on such mixed 
causes, that no uniform conclusion can be drawn from them, 
(kin you refer me to Watt’s experiments cm the of 

steam I 

In taking the caloric contained in the steam as a measure of 
the fuel consumed, there is not exact precision: radiation will 
of course increase with temperature; but 1 llimight this might 
probably be more than compensated by the diminished surface 
of the vessels; and that, in the rapid action of a steam rngiiu', 
it could hardly make an appicciablc diil’eremu'. 

A collateral aiivantage of not Icsa important', well known to 
engineers, and whie.h did not e.'cape tiio sagacity ol‘ iMr. V^'att, 
is gained, in allowing high pressure stcum to e\pami iti tlie 
cylinder. i\li. Watt lias given a formula for calculating the 
protit on this proceeding; but for a much more perspicuous 
demonstration, 1 am indebted to a conversation with ftlr. 
Perkins. 

New Series, vor-. x. 2 r 
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Sii])])use we Ijave to work at a pressure of 10 lbs. 
on tlu; incli. 

Let the steam lie raised to a foree of 80 lbs. on the 
inch, and let in ,’4h of the stroke; then stop the 
conimiinicalion, the piston being' :it 1. 

W e hav(! thus rib at 80 Tbs. 

4Vhen the steam lias expanded to 11, the vohime 
is doubled, and tlu; ibree reduced to 10 lbs. (suppos¬ 
ing the cylinder to keep the t(;niperature constant), 
the mean from I (o 11 being 00 Ihs. 

Hence we ha\e yth at 00 lbs. 

Vv ium the piston rea(dies IV, the volume is again 
doidded, and the force retluced to 20 lbs. the mean 
from If to 1 V brill''; :>0 ibs. 

This gives J-tli stroke at :50 lbs. 

On reaehing \'lil, the vijlume will again double itself, and 
the foria; will lie reduced to ; thus becoinin;'; iO lbs. on the 
inc!) as j>roj)osed but the mean, from IV to the Ixitlom, is lb lbs. 

Which makes stroki; at lb lbs. 

.\ihiin;g tliese ([uantilies together, wc have 

f. ) at 80 lbs. = lOlbs. 

to I!. at tiO lbs. -- /•.) 

t'l i \’. I at. do lbs. “ 7'b 

I \' to VIII. ' at lb lbs. ^ ■ 7-0 

d2'b lbs. on the nicdi. 

for the mean impetus communicaited to' the fly-wheel by each 
stroke of the jiiston : and as the cylinder full of steam is at a 
deiwity of only lO lbs. on the inch, the power thus gained appears, 
at tirst view, enormous. 

l)Ut against this must he set, the irregularity of the impulse 
c.oniiiumicated to the fly, and of the temperature supplied to the 
cylinder; beside tin; additional weight and friction of tin; 
macbineiy, and other considerations ; involving too many theo¬ 
retical princijiles to allow of a satisfactory estimate i’rom calcu¬ 
lation, without direct and ie[)eated experiment. 

Ihiough, however, is known, to prove both in practice and 
theory, that great profit is attainable by working steam at high 
temperatures ; au i the limit of economy appears to me the 
degree at whicii water is decomposed by the containing vessels. 
T am. Gentlemen, vour very humble servant, 

JoH?^ Pridrai'x. 
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any attintion VvitliouL boiirjj slriick \vi1,li some new ami uncx- 
])ectefl ])!ienom(.'iia. Indeetl our knowledji'e of saline combina¬ 
tions and of the limits within whicli these combinations are 
conliiun'i, is ^0 important tbat we art' not pi'C])ared to reason 
ti'enerahy on th.o subject. C'ontpouiuls are perpetuallyj)resentinp; 
tin Oiselves which a:e al apcpaienlrmianett with our pieconceivt.'d 
notions. !'or ex.nnplt', wlia.i, ojiiniou is more liinily established 
than that the saline comijound oi'snlphuric acid and sodaeaunot 
cryslalli/o unless it, be ctmibineti with a consideiahle quantity of 
A’,altr h't't \ h;no lately nicl with tliis acid and !)ase ('onihined 
in dctinile propoiiions and in well-formed crystals totally tiesti- 
tuto of et)ini)ined wiitt r. 

h'lie luuiiatic acid of comnicrce is never free either from sul- 
phtirie aenl or iron. On that account 1 am in (lie habit ol'pre- 
jiai'inu; mnriatic acid I'or tlie jnnqiosc’S of analysis by ])a:ssin^‘ a 
current, in’ inuriatic acid lhrouy;li distilled water till tin; liquid 
refuses to absoib any moie. The cennnuii salt, from which tlie 
inuiiatie- acid pas is evolved is put into a Inrpe retort, and the 
verpiisite cpianlity or sulphuric acid of commerce to decompose it 
is poured in at intervals threiiph the tubulated opening in tin; 
retevt. 'fliretort is heated by a lamp. 

r»y this pmec.-s a vast, (jiiantity of pas is evolved at fii'st; but 
it. ui’aduallv (liniinislu s, and at last cf'.ases altottether loiip liefore 
the whole of the (\4iiiuon i i couverteu-inco sulphate ol’soda. 
.Indeed this cnnijilele deeoniposition cannot Im eneeted witlnmt 
a depTee of labour and a repetition oi’ so many processes, that I 
tind it not worth while to proMX'uto it b*<;vond a certain point. 
There vt'inains in the lecoit an indurated, white, and very sour 
t.isted salt, which i dissolve out, by tillin;;' up-the retort widi 
water, and dipestinp it on the sand-bath. The diiiicult soluhi- 
lity of this saline residue is so considerahle that repesited dipes- 
tions and a preat deal of water are neeessaiy to remove it out of 
the retort. If the first solution obtained in this umnnei’, which 
is exccedinply arid, coiitaininp a preat excess of sulphuric acid, 
be coni’.eiilrated on the sand-bath and set aside for crystal!i/a- 
lion, the first crop of crystals formed is usnally vi'ry similar in 
shape to plaubev salt; but thev an' much firmer and heavier, and 
liave an ('xcet'dinply acid taste;. 'I’hese crystals do not always 
appear, and I have not ascertained the circumstances Ujionvvhich 
tile appearance depends; thoiiph it i;s juobably connected with 
the'juoportion ofe.xcess of acid which t he; iiejuid contains. Hut 
1 liave procured them seveial times successively in the circum- 
staiicesjust described, and see no reason to doubt that otiic' 
chemists, by proceeding in the same manner, will be equally for¬ 
tunate. These crystals constitute a new anhydrous salt, wliicli, 
from its constitution, I shall call scmfuisulphale. of soda. 1 shall 
give a short accoiiiit of tlie properties and analysis of this salt. 
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Three new Sah^ of Soda. 


The primary form of eommon sulplmte 
of soda is a doubly obli(|uo four-sided 
prism with the following angles. 

M on T 108° 

PouT 101 30' 

P on M 128 (by a common goniometer) 

The acute edges of the ])rism are fie- 
(juently truncated, making the prism six- 
sided. The crystals of the sesf|uisulphate 
of soda when lirst formed are peiTeclIy 
transparent; but i have never been able 
to obtain them in a state lit for measure¬ 
ment. 

I believe the primary form 

to be a four-sided right j/rism. ^ 

'file only forms winch 1 have ; j,' , 

observed are represented in 
ligures A and 13. A repre- i 
Sf.uts an eight-sided prism j | 

terminated by a four-sided ! 

pvramiil, ha\ii!g a rhomb P 
instead of its aj)e\. The in- ,, i 
<;lii}ation of M on T was 00^. i j , 
lleucc I conceive AI ami 'f j j 
to be two primary laces of 



tile original four-sided riglit 

prism. The other fe.ees, t{, c, are tile truncation oi’the edges'oi’ 
the [U’lsiu. \\ 1 consider as t'le remuius (.f die primary terminal 
til'll of tlie prism. Its position is obliipio, {Imagli 1 iiave not 
iiceii able to measure the angle vtry i xaetly. 'in ■ four jivraiui- 
did flees, //, b, c, iii iy lu' Ibruied by deeremeiirs mi tlie terminal 
itiud'.'s of tlie primary prism, i !ia\c not nuit witli anv i iystiil 
exaeilv similar to iigure .13. 'fiie biiei'id <‘dges ui' the primary 
pri.mi i'le idwiivs trmicaled, bai the bihadrai smmm;.ropiij.sented 
m the i'u.’'me eecnrs oecasamudl v. it is (»i)\ i.nislv i;i;.'.d iced bv 


iinmarv 


ii, di crement on two of tlie (sh-rs oi’t'le ba.-’e oi'tin, 

]iris;ii. Most eommonly the two sets of di'cremeuis ri-presented 
in these two figures oiTur togetiiei', giving the lermimd truncated 
pyramidal Iigure seven lacis iiisiead fu h\e. 

The taste of the sidt is very acid. Vi hen a crystal was laid 


upon hlolting paper, the paper beeame moist and aci;i, audeou- 
tiiiued so ; vi-t the crystal did not appiuvnlly aisserb moisture; 
but continued hard and firm, and ((iiitc dry on the surfice. 
Indeed the paper remained dry, il‘ the crystals had b; eu washed 
in water. There was not the least tendency to elllorosi'e, though 
the salt was exposed dor several days to the air during dry 
we;itber. 




The specific gravity of the salt at was 2‘2G. I determlue 
the specific gravity of salts insoluble in alcohol by filling a nar¬ 
row graduated tube w'illi alcohol to a certain point. Into this a 
given vveiglit of the crystals (say 40 grains') is put, and the bulk 
of this w'cight is determined by observing how much the surface 
of the alcohol is elevated, fhoni this, knowing the weight of 
iOOth part of a cubic inch of water at b‘2° to be 2’5272 grains, it 
is easy to deduce the specific gravity of the salt. Thus if 40 
grains of a salt were equivalent to the bulk of lO-lOOths of a 
cubic incli, or to 2.3’272 grains of water, its specific gravity 
Avould be 


At the temperature of 00°, lOO parts of water dissolve about 
20 })arts of this salt. The crystals were previously reduced to 
powder, and the solution was aceuinplisiied by agitating 100 
parts of water with 10 parts of salt in a glass tube. As soon as 
the first 10 parts of the salt had dissolved, 10 more were added. 
Twenty parts tKsited iii tins manner dissolved compietely ; but 
wlien about the half of Uu; third 10 parts was dissolved, crystals 
began to form in the lif|uid, and to sn])side in it. 'J'his put a 
stop to the process. The crystals wan’c doubtless common sul¬ 
phate of soda; for we learn from M. Gay-kussac’s experiments, 
that at the teiuperatnre of 04“, 100 parts of water dissolve only 
1 (j'73 parts of anhydrous sulphate of soda. Ihit 25 j)arts of ses- 
(pnsulj)hate of s(ida contain 10‘5 parts of anhydrous sulpliate. 
Accordingly when we separate the sulphate of soda from the 
liquid by cryslalli'/ation, a very acid litjuid remains behind. 

When ses(|nisu![)h:tte of soda is heated on the sand-bath, it 
docs not melt nor altm’ its ap[k;aranee, and loses verv little 
weight: 40 grains, when treated in this wtry, sustained a loss of 
]'2 grain. Itveii wlien heated to redness in a piat'inum crucible, 
the loss of weight was inconsiderable. It was, therefore, mixed 
with a sulficient (piantity of carbonate of ammonia, and lieated 
over a spirit-lamp, till it ceased to give out any thing. Forty 
grains of it when tlius tivailed lost H‘7 grains of wc-ight. 'i'hc 


residual Ol'O grains [;r.>ved on 
sulphate of soda. Composed of 


examinatiuu to be anhydrous 

j 


Sul[)]nuic acid 
Soda. 


] 7-:;8 

134)1 


31-30 

Forty grains of the crystals ol' sesquisulphate of soda were 
dissolved in water, and preenpitated by muriate of barytes. 4he 
sulphate oi' barytijs obtained, after being vvaslied, dried, and 
exposed to a red heat, wcigiied 75 grains, crpiivalent to 25-42 
grains of suljihuiic acid. 

If from 25-42 we subtract 17-38, the quantity of acid in 
40 grains of the salt when converted into neutral anhydrous sul- 





1(S‘25.] Three new Saks of Soda. 4:31! 

])liate of soda, there remain 8'03. Now 8*03 is very nearly the 
third part of 25'42. Thus the constituents of the salt are, 

Sulphuric acid.25’42 or 7‘31 

Soda. 13-91 4-() 

Loss. 0-(j7 0-19 


40-00 

If the loss be sulphuric acid, as is not unlikely, tlien tlie salt 
is anliydrous, and its constituents are, 

1,1 atom sulphuric acid.7-o 

1 atom soda.4-0 


11-5 

As the liquid from whicli tliese crystals were obtained con¬ 
tained a quantity of common salt, 1 thought it ])Ossible that 
muriatic acid might have formed a constituent of the salt; 
but when a dilute solution of the crystals was tested with nitrate 
of silver, no precipitate whatever fell. This shows that the salt 
was free from muriatic acid. Its only constituents that I could 
detect are sulphuric acid and soda, 

2. IVimlphatf of Sodti. 

If we dissolve glaubcr salt in dilute sulphuric acid, and, after 
roncent rating the solution sufficiently, set it aside, a number of 
crystals shoot in it, which are in transparent prisms, and at first 
sight bear a close resemblance to those of common sulphate of 
soda. 

'I'hese crystals do not sensibly deliquesce when exposed to the 
air (at least the deliquescence is very slow). l>ut when left u[)ou 
blotting paper, that paper soon becomes moist, -and continues 
so. The salt was four times successively transferred to dry 
paper; but the same moistening effoct took place upon each. 
From this I am led to conclude, that the salt slowly attracts 
wattn- from the atmosphere. 

The crystals when formed in favourable 
circumstances were four sided prisms 
terminated by an oblique summit as re- 
j)re.senfed in the margin, sensibly the 
same as the crystal of sulphate of soda; 
though in all probability the inclinations 
of the faces differed a little; but none of 
them were bright enough to admit of 
nurasurementbythereflective goniometer. 

All the crystals observed were four-sided 
jrisms. In some the terminating plane 
lad the form of a, figure B, thougli the 
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prism was four-sided. The position of the face a was much more 
oblique with respect to the prism than the face P. Hence it 
was probably produced by a decrement on the terminating edge 
of the face M. 1 could perceive no corresponding face to a 
situated on the opposite face of the prism M'; but this was pro¬ 
bably owing to the imperfect state of the crystal. 

The taste of this salt is very acid. When a crystal is held to 
the flame of a candle, it melts like a piece of ice. It liquifies 
also when heated on the sand-bath, and remains liquid as long 
as we please, if the heat does not exceed 300°. When thus 
treated it loses scarcely any weight. 18'o grains of the salt 
dried upon blotting paper w'ere exposed to the flame of a spirit- 
lamp in a very small platinum crucible, and kept in a red heat as 
long as perceptible fumes continued to be given out. The salt 
first melted, then boiled, and gave out copious fumes of sulphuric 
acid. After some time it became a dry crust, which fused when 
the heat was increased, and remained in a liquid state during the 
continuance of the experiment. The loss of weight was 8-1 grs. 
and the salt still reddened vegetable blues as powerfully as ever. 
The ob ject of this ex{)eriment was to ascertain whether the bisnl- 
phate of soda resembled the bisulphate of potash in the obstinacy 
with which it retains a certain portion of its excess of acid ; for 
it is well known that hisulphatc of potash cannot be freed from 
all its excess of acid by heating it over a spirit-lamp. We see 
that bisniphate of soda is characterized by lire same property. 

Specific gravity 1'800. 

A quantity of water saturated with this salt at the temperature 
of 60° was evaporated on the saiid-batir in a glass capsule till it 
ceased to lose weight. 22(v7 grains of water thus treated left 
lOy-OT grains of bisulphate of soda. Hence it follows that at 
the temperature of 60°, 100 parts of water dissolve 92*72 parts 
of this salt. It appears from this experiment that bisulphate of 
soda is more than twice as soluble in water of the temperature of 
of 60°, as sulphate of soda; for we learn from Clay-Lussac’s 
table, that 100 parts ol‘ water at 60° dissolve only between 38 
and 39 parts of the crystals of gluuber salt. 

To determine the composition of this salt, 20 grains of it were 
lieated in a small platinum crucible over a spirit-lamp (some 
carbonate of ammonia having been previously mixed with it) till 
all the excess of acid and water were dissipated, and neutral 
sulphate of soda remained behind. The weight of this anhy¬ 
drous and neutral sulphate was 9*7 grains composed of 


Sulphuric acid 
Soda.. 


5*377 

4*322 


9*7 

Twenty grains of the salt were dissolved in w'ater and precipi- 
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tated by muriate of’barytes. The sulpliate of barytes obtained, 
after being- washed, dried, and heated to redness, weighed o0’32 
grains, equivalent to 10'278 grains of sulphuric acid. Now 
10-278 approaches so nearly to r)-:377 x 2, that we canha-v e no 
doubt that the s-alt contains 2 atoms of sulphuric acid. 

I ascertained by an experiment to be stated immediately that 
the reason why the sul[)huric acid, obtained by means of the 
muriate of barytes, was not exactly double that contained in the 
neutral svdpliate of soda was owing to a deficiency, in all proba¬ 
bility proceeding from some additional portion of water adluu ing 
to tlie salt analyzed; for it is ratlier ditiicult to get the salt in 
the proper state of dryness to tit it for analysis. 

If we consider tlie salt as a bisulphate, and reckon the acid 
twice as much as was found in the neutral sulphate from 20 nrs. 
of the salt, tlieu the (;onstituents willl)e as follows : 

Sulphuric acid. 10-70,7 or 10-0 

Soda. 4-3-J2 4-0 

Water. 4-922 4-57 

- 20-000 

The numbers in the si'cond column are the equivalents for the 
atomic weights of the constituents. 4-57 -.qiproac-bcs so nearly 
to 4 atoms of water that 1 considered my.self entitled to conclude 
that till' salt is a compound of 

2 atoms sulphuric acid. 10-0 

1 atom soda. 4*0 

4 atoms water. 4-;> 


18-5 


45) verify this sui)posilion, 18-5 grains ofthe salt were dissolved 
ill water and mixed svitli asnlution of 2t)-5 grams of chloride of 
Ijarium. Aller the siil[)hale of baryte.s liad precipitated, the 
supeinaLant liijuid was lesletl by sulpliale of suila and muriate 
ofliarylcs, but was not aflecled by eillier. It liierefwre eonliuned 
no sulpburie. acid nor bar\tes, sliowing that 18-5 is the true 
atomic weight of the salt, and consequently that its constituents 
have been rightly determined. 


The specitic gravity of-aiilrydrous sulphate of soda.2-()40 

— of crystalli/ed sulphate cf soda.1-350 

- of bisulphate of soda. 1*80{) 

-- of sesquisulphatc of soda.2*260 


It is a curious circumstance that in these three salts both the 
water ol’ erystalli/atioii and the surplus acid (in the bisulphale 
and sesquisulphatc) h-ave undergone uii expansion instead of 
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rontniction; for Ifllie nnfiydrous sulphate and the water, consti¬ 
tuted the crystal of sulphate of soda united without any channe 
of volume, the sjiccilio gravity would he 1*70, instead of l’3o ; 



If in the sesquisulphate w'e calculate the specific gravity of 
the sulphuric acid on the sup]>osition that it combines with the 
anhydrous sulphate without any change of volume, we obtain 
04). Now we arc certain that the sjiecific gravity of anhydrous 
sulphuric acid is at least 2. (Calculated Irom the bisulphatc, the 
specific gravity of sulphuric acid would be I’Ol. 


The specilic gravity of sulphate of potash is.2'8(S0 

— of bisuljihate of jiotash...2*112 


If we calculate the specilic gravity of the second atom of 
sulphuric acid in the bisulphate, on the supposition that the 
anhydrou.s sulphate, the sul[)hm'ic acid, and the water, unite 
without any chniige of volume, we obtain 0 023. 

V/ould it be |)reiunturc to conclude from tliesc facts that the 
water of ci ystaliizal.iou in neutral salts, and the excess of acid iu 
supersahs, imdergo an increase of volimu; instead of a diminu- 
tiouV f could produce several additional examjdes of this 
increase, if this u erethe proper place for entering upon such au 
investigation. 


Pi'i‘<!i/(ilic Cuihonali' of Soda, 


1 have bcHMi awai'e tor some time that when the common octa¬ 
hedral crystals of carhonate of soda are liq’uefied by heat in their 
winter of crystalir/ation, and the solution set aside, new crystals 
of carbonaie of soda are formeei, having a dilfercnt shape, and 
i-outaining a smaller quantity of water. I have mentioned the 
factp;eiK!ra!ly in p, 2()7, vol. ii, of my “ Attempt to establish the 
Ihrst Principles of Chemistry by I’lxporiment.” Hut my experi¬ 
ments liad been made on too small a scale to cmable me to deter¬ 
mine the form of the crystals, or to suhjmd.the salt to an analysis 
sulileiiaitly ri'.;id to claim a place in my late W'ork; though 1 had 
concludecl from mv trials that the watc r amounted either to seven 


or ei^ht atoms, 1 did rot succeeil in determining which. 

i'.ly friend ?dr. Charles Tennant, of Glasgow, who manufac¬ 
tures carbonate (.f soda on a very extensive scale, and who is in 
the habit ul' cuntimiing- his proiresscs during summer as well as 
whiter, found liimself obliged to stop the crystallizing of the salt 
during the very hot weather of the summer of l(S2.o, which has 
just tiiiished. llefore the stop took place, several crops of crys¬ 
tals had beoi deposited in his evaporating pans quite different 
in their appearance from the crystals of common carbonate of 
soda. These crystals drew the attention of Mr.'i'homas Clarke, 
an exceedingly ingenious chemical Iriend of mine, who lias the 





’i'hrec new Sails of Soda. 


m 


inanii^'eniont of llio lii])oruiory in l\ir. 'I’cniiant's work, lie 
collected a consKUM aldo qiumiity of lliese crystals, and subjected 
them to a. clunuical analysis; llu'result ol’wliich led him to con¬ 
clude, that the constituents of jliese (■.ryj^lais were 1 atom car¬ 
bonic acid, 1 atom soda, and !)c;i\veen 7 and (S atoms water. 

To this f'l'cntleman 1 was ol)li;:;ed for about a lioinid weip;ht of 
very reo-ular and purt; crystals of this new svdl, the properties of 
which I shall now d('scril)('. 

'fl’o crystals are foer siued prisms tf'rminated by four-sided 
])yramids, some of tiiem an inch and a hail’in Iciiyih, and more 
than one-l’ourth of an inch thick. I'iicv do not clilorcsco when 
cxposcsl to the air, even in very dry weather, lint my labora- 
torv, in whicii tins tiial was made, is a danu) room; for the 
(Jolle; 2 ;e of (»las 2 :o\v, on a a'round floor of whicii is my lahoratory, 
is Imilt on a clay soil. 'fhoiiL’ii I examined upwards of 1()0 
crvslals with care, 1 did not lind one with faees suHiciently 
smooth to admit of measurement with the relli'ctive p;oniomeier. 
ibit witli the common ^.onionu'ter, 1 (fola.ini'd the following’ 
measurements, which I cousnlcr as tub rabie apiu'oNimutiims. 


M on P. 

. :)!i° 

1^ on 3,1'. 

. id) 

Tl > / 

M on n 

. lid 

-.1 on . ,. .. 

. !!d 

on a . 

. ]•>:> 

a on i), or // . 

. loO 



\\d) may ccm.iiior t.iie primary form as 
a vi;.;!it rectaiuxnlar prism Wiiii arcc. iaii- 
r;'ular iiase. 

The counnon carhonaie (d’ i,-; a 

biovrainidal octahedr m, the common baisii 
oi the pvrannds ut wincli is a ;nomo wi'ili 

sup|o)se 


3r 




an: 

'll s oi 1 n'vP and i.'i 

Si' we s 

tin. 

■; i'l.ai'i to b'c rooresa 

ntod ijy tile 

A I 

)('!),llieo an idea, o 

I'tbe coenuu 

t;d of tllis salt ill Ik; c 

:i)iao;''.!, o’ 

wo 

snpjmse the lienlL.ai 

udes.t, P, 

of 

liu; rhomb, which 

torms il::; 

common base of the j>\ 

.ramifli,'(.» 


he truncated bv a plane paralkd 
to the axis C U of the cctiduae'Oii. 

These trancations are mm'e or la..a 
doi.-p; hut 1 itave newer mot with 
a crystal witliouit’iiem, thotc^'ii ! 
have exaimncd several luindred crystals of all si/es from half an 
inch to eioht inches in Icnyih. 

It w'ould be possible to derive the right rectangular prism from 










444 


Dr. Thomson on 


[Dnc. 


this ocLahodron, by pupposing- the four angles of the rlioinb 
A r B to be replaced by tangent planes j but this is unneces¬ 
sary, as the two salts clilibr iruiii each other in their composition; 
and as the pyramidal termination is rjuite cliilerent from tlie 
summits C, 1), of the rhomboidal octahedron which constitutes 
the primary crystal of common carbonate of soda. 

100 parts of water at the temj)erature of 03° dissolve 03*87 
parts of these crystals. This is rather more tlian the quantity 
dissoh cd of coimnon carbouaOj of soda at the same temperature, 
provided any confidence can be put in an old set ol’experiments 
on the solubility of this salt made in my laboratory, by which 1 
find that 100 parts of water at 05° dissolve 51'Oo parts of the 
crystals. 

When heated, the salt partly liquefies, but not completely, as 
is the case with the octahedral carbonate. A portion remains 
always solid; and when the salt is cooh^d, imperfot crystals 
Slum appear. This leads to the supposition that there exists a 
ihiril species of crystal of curbonaled soda containing stiil less 
water of crystallization. Its specifn; gra\ity is 1*51. 

To determine the composition of this salt, a v ariety of cxpm i- 
nients were made, the most impuilmit of which 1 shall biiedly 
state. 


(1.) 60 grains of the salt were dissolviid in water, and neutral¬ 
ized with nitric acid. 'I'he solution being* tested by muriate oi‘ 
barytes was found to contain no truce of sulnluiric acid ; but 
nitrate ol'silver lhi*ew down a ([uantily of chlorid.o of silver, the 
weight of wliicli was !’58 giain. 3 ins is cijuivalent to 0*3}) 
grain of chlorine, or()*()5 chloride ofsodiuni; so that itiO grains 
of the salt contain 1*3 grain ot common salt. • 

w 

(2.) 50 grains of the salt lost, wlum exposed to a red heat in 
three several trials, ■J'vO!) grains. IS'ovv common salt being anhy- 
drou.s, ue must dedue.t it iVoiu iJie weight ol' the earlioualc of 
soda enqiloyed. 'fliis being done, we liud that dO'ilo grams of 
pure prismatic carbonate oi' soda loi^e, n!ieu licaled to redness, 
28*00 grs.; con>equeiUiy l(;i) ;.';rai'is oi’ the salt w<,n;[d lose by 
this trealnumt 5b*!i2 grains ot weight, 'fiiis is tlie am-mut of 


the water oi ciy,;.tal!izalM:i. 

(3.) Into a small \'v’ouli’s botth' rmnislied with two uujiuhs, 
one oi’ which was stoppeil with cotton \voi)l, were iniredueetl 
tiirough the other mouth .30 grains of the crystals oi'this salt, 
'fhe buttle coiiUdned a quantity of concentrated auo colourless 
nitric acid ; it itad been previously carefully weighed, ami it was 
held in an oblique position when tliA crystals were introduc(Kl. 
The stopper was immediately put into the mouth of the bottle, 
and it was left ut rest till the solution was completed, 'i'lie 
sUqiper was tlicii withdrawn, and a small sucker introduced, by 
which I extracted all the carbonic acid gas contained in llie 
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l)oUlc, niul nllowcfi common isii- to take its place. The h'ss o{* 
ueiglit sustained, owing to tlio cscai c of carbonic acid gas, was 
<'■'*47 grains. When dilute suljilmric aci() was suhslitutiul Ibv 
nitric, the less o!'weight was always loss ; because a juulinn oi’ 
the earbon’.c. acid it inains in tin; lH|nid, and is extricated when 
lieat is i:|)])lif'(h In t.w o trials made in this wa''/, the loss was 
K'Ott and (S-Ol grains, hrom thc' exeeriment. wilii the nitric acid, 
W’iiicli was twu'e made, ir i(>!h;\’.s th.al. !(l(' grains ofthe prismatic 
carbonate of soda, il'pure, would I'onlain l/'ltx! grains of car¬ 
bonic acr'l. 

(4.) dt) gra.Ins i f llie salt were dissolved in nitric, acifi, and 
the solution (waporalerl to dryiuss. 'i’iu; nitrate of soda 
obtained weij'hed h’b'db '..■rains, ecpiivalenl. to !t2'!t!)l grains of 
soda. 

.’;0 grains were dissolved in su)phnri(i acid. The solution was 
e\aporated to drvnes;-, and lieated to redness with some earho- 
)iale of ammo?Ma to get rid oi all excess of acid. The sidphatc of 
soda weighed l-D’/'d grains, eniiivalent t.o i;>’2b‘> grains soda. 

W e eannot employ the ([uantiW or sulphate of soda obtained 
for deferudming the cpiantitv ol'soda m the carbonate, bc'causc 
the ae.iil (nn])ioV'd was thc sulphuric, acid of comnu ree, which is 
never (piite free from lead. I'lie soda in dO grains ofthe carljo- 
nale deteriuine'l by the nitrate is T2'i)})l grains. Hence lOO grs. 
of the salt contain ih'cbl't'J grains, if from ih.is we subtract tin; 
()^72 grain soda contaimsl in the common salt present in the salt, 
tliei’o will remaiu ‘id'd(j2 grains of soda as the constituent of bS-? 
grains of[)iue earboiiate. ib iu''.' IDO c.’iains contain ‘i.j'?D7 grs. 

'i'lnu; tl’.e eonr iiluents ofliie, s''lt a)'<'. as follows ; 


(.larimnie acid. 

. IT-KT) or 2-()(jl 

Soda. 

.2,;-7!r/ 4-1) 

W ate*’... 

..'((Mi^D S'<S21 


‘J'.I-SSO 

boss. 

. ()-12 

IDO-UDO 


Thc second column gives the atomic equivalents for the cou- 
stitiumts. If wc consider the loss as earbonic acid, which, it 
was most likely to be, then lini ef[uivalent ibr the carbonic acid 
is h'diy, which is about -/,-tk <ke \veigiit of an atom. 

'I'Ik.' soda was ( liginaliy in the state of sul[)hate. it was con- 
■vcited into snlplmret liy heating it. with eoinbustihie mat,ter 
(c.nmmou pit coal). The snl[>hmet tlms I'ornieti was dissolved in 
water, evaporated to dryness, mixed with saw-dust, and exposed 
to a heat strong enongli to consume the saw-dust. By ttiis pro¬ 
cess tlie sulphur is disengaged, and earbonic acid takes its place. 
Mr. Tennant’s soda usually contains a small jjorlioii of sulphate 
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of soda, owing obv iously to a litllo of the sul[)]iiu’being acidified 
dining the caiboiiatiiig process; but the prismatic carbonate 
contained no snlplnuie acid whatever; neitluu- coidd 1 detect in 
it any sulphur, or sulphuretted hydrogen, by tlie most delicate 
tests Unit ! could apply. !t reinaius, therefore, somewhat 
iloubtful, wliether the small ('xcess of soda perceptible in the 
preceding analy;iis be owing to an error in the experiments, or 
to the salt containing a small portion ol’liyilrate of soda mixed 
or combined with the carbonate. 

By tlie analogy‘2'7.) : d :: ].7'2S:) ; =: soda condiincd 

with carbonic acid; and l)y sublracling2.rIdb from2.r7iJ7, we 
obtain Odjod for the caustic soda tliat may lie contained in 100 
grains of the salt. This soda, supposing it present, will he in the 
state of a hydrate united to O'lSb water, and constitniing OsS ld 
g’rain in weight. Subtractiii!!; tiiese ([uaiitities, we have l7*2<Sd 
+ 2, TId'S : ntiwob :: Irl') : lldlg? = the water united in the 
salt with t)''^b of anhydrous carbonate of soda. 

i am rather dis])osed to admit an excess of soda, or rather the, 
existence of a little hydrate of soda in the salt, liecaiise cousider- 
uble paiii^ were taken, after the deucieney of carbonic acid was 
observed, to determine the ipiautity of carbonic acid with every 
attention to acmiracw, but all tlie e'a'i'riments led to jireciscly 
the same result; and if we reckon the (rarbonic acid I'rom the 
nitrate of soda, we obtain almost exactly the .same weight of 
carbonic acid as by the direct, me.timd.'^ 

TIicre seems no dould, from the preceding analysis, that the 
constituents ui‘ prismatic carbonate of soda (supposing it pure) 
are, 

i atom carbonic acid.2'7.ji 

1 atom soda.4d) 

d atoms water.!,)•<) 


1 .: 


■y /.) 


It was sliowti that >;rains of tlio pure salt Ii.'st Ity lic.'it '2S 09 trains. The 
rci’iainiii''yi’et) jfrains, when (leeonijntsei! hy nicje acid, I'lirnislied (!‘!991 — (lyti) 
12o.‘il strains ofsiuia. Ileiuc the ei*'i0 grain:, iiiusf have been coiiipnseil of 


Carhonie acid. <S‘.'iX'9 

Soda. 




Now : Ciottl :: I : y 0(35 


-- carbonic acid united to 4 soda in the carbonate. 
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Article IX. 

Same Investif!;al}om rc'^periin^ the. Wilnre and Phenomena of' 
.i'/ame, Hy Mi', .loliii Duvics, AiWS, ike. Slc. Lecturer uu 
C hemistry, ike."'- (C^oiumuiiiciiteil hy tlie Author.) 

Tin: important rescardie.s of Sir il. Davy on the ir.iture ami 
jilieuouieua of Ihuue liavct shown that llie suhieet comhiiies 
intercstiu”' speculation w il.li pradleal utililv. Siuce the eoii- 
trivance ot his lamp, ami t!ie jiultliealioii c.!’ his admirable 
investigations connected with it, the impiiry, which had been 
previously neglected, has excited tile altention w hich it nua-ils. 

1 have, therefore, presumed that an account of some lesults 
Avhicli I have obtained on llie suipect will, Jilie my former 
pajiers, bo received .with indulg'ence by this .Society. 

f'lame, oi'1 iiat specie s of comimslinn inuliic.h light is fai'- 
Jiished, is produced by the rapid iiniun of a couiijuslible body 
Aiith a supporter ol‘ combustion. 

d’lie cause of intl'.unmalion Ims never been clearly devclo[‘ed. 
It lias, indeed, been ascribed to the a yeney of clceiricuty ; but 
this evplauafion, wiiieh is valiier faueiful, i,; liadile {<) the 
reproach whicli the President of this So( u.ty applied, in one of 
his late ha'tures, to certuiu liasty and f'asiiit)nab!e spm'ulations. 


whei'i be remarkia.l, that v,i 


are, in tli. 


jireseot da.v, very ajil, 


to refer to the, ageue.y of electrieily every thing wliicdi wo do 
not iindcrstand. 

It may, however, be exjiedieiit to offer liere a brief sta-cment 
of the hypothesis. 

In most cases of iiinainniation, hydrogen is the buvniug* 
body; and its combustion is cileefed in genera! by its nniou 
witli oxygen. Wlieii, however, liydrogen is the only combus¬ 
tible jiresent, the iuHanunation is always fee.ble ; and in order 
to obtain a brilliant and powerful llame, carbon seems, in or¬ 
dinary cases, to be indispensable. 

In the instance of a common candle, the .hydrogen and part 
of the ciirbon are supplied from the decoiipiosition of the 
tallow; the remuimler, which must bo a very small cpiantity, 
arises from the wick, and the oxygen is furnished by the 
atmosphere. An elevation of temperature, such as is pro¬ 
duced by a lighted taper, is reipiired to gi\ e the lirst impulse, 
to the combustion; but afterwards it. goes on of itself, because 
iho candle finds asnp[)Iy of caloric in the succes.ilve (juantifcics 
of heat w’hich, it is conceived, result from the union of the two 
electricities given out by the gases during their combustion, 
'fhis explanation, though ratlier gratuitous, is certainly comi> 
tenauced by two stlikiug I'acts : 1. The principal agents in the 

^ Head before llie Literary and Philosopliicul Socieiy of IMan'-licster, Oct. ‘il, 18^3, 
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operation are known, from other oxperiments, to be in opposile 
stales of oloctririty : otid, '2. Flame gives, under some circum- 
slanc(;s, indicafioiis that electricity is developed during tlie 
change's which intlammation produces. 

Respecting tin; nature of ilame there! are two opinions. Tiie 
first IS that r)f IMr. I^yni, wlio has, in the eiglith volume of the 
Aaiials of l^liilosoplnj^ attemjited to show, that Ilame is cajiabli! 
of ht'ing trunc..vtc'd, and tluit it presents only a superficial 
processor combustion. The other opinion is that of ISirll. 
.Davy, who conceives that “ ilame cannot be regarded as <1 
mere conilnistioii at the surface of contact of the inllammable 
matter.” 

'^I’hesc opinions are manifestly at variance with eacli other. 
1 shall rcipiest yonr attention to a lirief examination of tlic 

Sllbjc'Ct. 

Mr. Sym in his jiaper, the merits of which have been most 
iinaccountahly overlooked, has described some very amusing 
and easy experiments in illustration of his opinion. “ ^Vhen a 
wire gan/e of the requisite fineness is held horizontally across 
the flame of a candle, the appearance is not tlmt of repression, 
but of truncation. The part of the Ilame below the gauzi! has 
suffered no alteration in shajie, size, or intensity; and the jiart 
wliieh ought to br; above has simply disappoaixid. In looking 
down, therefore, tlirough the gauze into a fhiuw! thus truncated, 
we have an ouportmiity of examining a transverse section of 
it, and of thus ins|)ectiiig its inside. ’Now it is immediately 
perceived tliat this transverse section consists of a narrow 
luminous ring surrounding a disk which is irot luminous; and 
though the obscurity of the disk may at first sight l>e ascribed 
to the blackness of the wick, seen througli intervening flaiiic, 
it will be discovered, on more careful examinanon, that the wick 
occupies only the centre of tlu! obscure space, which, extends to 
some distance around it.” Mr. Sym therefore contends, fhat 
“ the only conclusion that remains, or rather the direct percep¬ 
tion, is, that the lower segment of the apparent flame of a 
candle consists of only a thin superficial lilm of real flame, 
which has the shape of a cup, surrounding tlie wick, and 
closing in iqmii it below, but filled, beside, with volatilized 
wax.” 

Mr. Sym has given, some interesting modifications of his 
cxi)eriment.«. AVliat I have extracted is, however, suilicient 
for our jiresent purjiose. Those who desire move information 
on the subject would be gratified by consulting the pajier re¬ 
ferred to. 

Sir H. Davy states, in page d() of his Researches, that “ the. 
flame of combustible bodies may in all cases be considered as 
the combustion of an explosive mixture of inflammable gas, or 
vapour, with air. It cannot be regarded as a mere combustion, 
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at the surface of coni act of the inf Ian unable luatter, This 
fact, he adds, is proved by holding' a taper, or a piece (»f 
burning phosphorus, within a large flame made by the com¬ 
bustion of alcohol. The flame of the taper, or of the phos¬ 
phorus, will appear in the centre of the of her flame, proving 
that there is oxygen even in its intcuior part.” 

The statements which 1 have here transcribed ajipear to be 
irreconcileable ; 1 therefore thought it desirable to re[)eat the 
experiments mentioned by both, as the only way to ; irive at a 
fair decision with resj)ect to either. 

1 have found the experiments of 3Jr. Sym, whlcli are so 
sim[)le as almost to ])reclude the possibility of unslahe, to cor- 
res[)ond precisely with what he has stat(,'d. A piece; of wire 
gauze, applied in the manner already desciihed, sliowcd a thin 
iilm of flame enclosing a mass of oj)a(|ue caibonacc’ous matter. 
1 then varied my ex[)erimenls so as to submit the fact to a 
careful examiuatioii. The result was invariably in accordance 
with Mr. Syui’s statements. 

i have also rejieated, under every variety of circumstances 
which has occurred to me, the experiments of Sir 11. Davy. 

Jiy eniarging uie wick of a common caiuiie, and iniroducing 
into the flame small pieces of phosphorus and of snl[)hur, on 
the point of a needle, 1 soon found that the interior of ordinary 
flame would not support combustion. 

Similar experiments were made in the flame of a spirit lamp-, 
and the same results were obtained. A small portion of 
phosphorus, hav ing accidentally attached ilself to the wick of 
the lamp, remained there for a very considerable lime, and was 
not burnt until it was brought to tlto edge of the flame. 

Influenced by the high -authority of Sir IL Davy, I have 
been anxious to conduct my ex])eriinciits in such a way as to 
avoid, as far as I have been able, the pos.sibility of exception. 

A ])iece of phosphorus was placetl ujvou a small wooden 
stand in a Wedgwood dish; s[)iiit of wine was lluni poured 
into the dish in such a manner that it did not reach the ])hos- 
j)horus. The spirit of wine was now lighted, and its flame 
completely enveloped the combustible body. In tiie course of 
a, few seconds the phosphorus became fluid, and remained iu 
that state upon the stand ; and never in a single instance 
inflamed, until the alcohol was consumed, or its flame extin¬ 
guished ; though, in several instances, tlu; spirit of wine con¬ 
tinued to burn for three or four minutes. 4'hc jihosphorus 
always hurst into a vigorous flame when the sjurit of vviiio 
was extinguished; nor was the combustible jiower of the 
phosphorus, as far as I could judge, in the l(;ast iui[)aired. 

When the flame of the spirit of wine was blown upon, so that 
the edge of it came in contact with the phosphoi iis, the phos¬ 
phorus immediately burst into a flame; but the ll-ame was 

New Series, vol. x. 2 (t 
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instantly extinguished, and the boiling resumed, as soon as 
the dame of the alcohol was restored to its natural position, 
so as to enclose the phosphorus. It would hence appear, not 
only that the interior of flame will not support combustion, 
but that it contains no oxygen. 

This conclusion is further countenanced by the following 
addition to the experiment. The extremity of a common 
blowpipe was introduced into the flame of alcohol: it was 
found that every time the phosphorus was blown upon, 
and in that way furnished with oxygen, it instantly inflamed ; but 
it was again extinguished us soon as its supply of oxygen was 
exhausted. In this manner the phosphorus, while surrounded 
by the flame of alcohol, was itself repeatedly inflamed and 
extinguished in the course of two or three minutes. 

That the interior of tlie flame of alcohol is incapable of 
supporting combustion, and that it consequently contains no 
oxygon, is also shown by the following experiment. While a 
piece of phosphorus, about the si/c of a pea, was in the centre 
of a flame of alcohol, 1 repeatedly touched it with a red hot 
wire ; every time the wire came in contact with the combus¬ 
tible body, there was a slight flash, often hardly perceptible; 
but the phosphorus never entered into combustion until the, 
flame of the spirit of wine w'as extinguished, or blown aside in 
such a manner that the mere edge of the flame, as already 
mentioned, should touch the phosphorus. 

I confess that 1 had some hesitation as to the correctness 
of my opinions, upon the first performance of this experiment; 
for in this case, the combustion of the phosphorus, though 
I'eeble and transient, seems to indicate the presence of oxygen. 
I am, however, inducetl to believe, that the oxygen which 
occasioned the combustion was supplied by the oxide of iron 
formed by heating the wire red hot. If the quantity of oxygen 
obtained in this way be thought small, it should be recollected 
that only a very small quantity is required to produce the eflect. 

I have tried several combustiMe bodies besides phosphorus, 
and the result, as far as respects the general principle, has been 
alw^ays the same. A wax taper, about half an inch long, was 
lighted and placed upright in a small cup, and surrounded by 
alcohol; as soon as the alcohol was lighted, its flame enveloped 
the taper, carrying away the flame of the latter in rather a 
singular manner; nor was the extinguished taper appvirently 
affected during the operation by the surrounding flame. It 
sometimes happened that when the flame of the alcohol ^vas 
burnt out, the flame of the taper would, like that of the phos¬ 
phorus, be spontaneously rekindled. 

It is hardly necessary to remark, that the result of the ex¬ 
periments which I have described, and of others which I 
might have stated, appears to be at variance with Sir II. Davy’s 
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opinion on the subject, while it is, at the same time, in accord¬ 
ance with the views of Mr. Sym. 

From the nature of flame, as explained in this j)aper, wc are 
('iiabled to assign a cause for many of the phenomena of com¬ 
bustion, some of whicii could )iot be easily accounted fur on 
any other principle. 

The great power of tin; Argand burner is owing, as is well 
known, to the stream of air whicii passes up tin^ liame. This 
stream of air nearly doubles the lairface of the flames and, as 
njion the principle just stated, the inlensily of the llame in¬ 
creases, ('(Cleric parihiis, in the same ratio, tlie cfl'ect is only that 
wliich might jiave bc.'en expected. 

It shows us why combustion is comparatively feeble in rarified 
air: for in this case there is a deliciency in the supply of tlic 
oxygen, and the combustion at the surface ofthetiame must 
be accordingly diminislied. We see, too, a reason for tlie vi¬ 
gorous combustion which is occasioned by introducing the 
burning body into oxygen gas. 

Some of the researches of Sir 11. Davy might, at lirst view, 
appear to militate against tlio principle wiiich is In'ii; applied; 
since he found that, in an atmosphere so much rarifled as to 
extinguish a, small flame of hydrogen gas, a large flame of the 
same material might still be supported. This objection, though 
plausible, may, 1 think, be easily obviated. The languid action 
of the small flame does not enable it to make use of the scanty 
supply of oxygen ; but tlie increased energy of the larger 
flame, presents, by its greater heat and surface, an augmented 
attractive ibrci; for the oxygen, whicii it seizes with avidity as 
long as any remains. 

^Vhen candles and lamps produce, while burning, acjnantity 
of siiiukc, the circumstance is owing to imperfect combustion 
arising from a dchciency of oxygen. If the l.nnp or candle 
in tills state be put into a vessel containing oxygen gas, the 
smoko will, for obvious reasons, be no longer alfordeil. 

It is found that gas burners arc;, to a emtain point, capalde 
oj’givinga greater quantity of lighi, in projiortion to tlu; number 
of lioles made I'or the emission of tiic gas, although beyond 
that point the illuminating power is diminished. The fact may, 
1 conceive, be explained upon the jirinciples whicii 1 have 
attempted to establish. By increasing to a certain extent the 
mimber of peiforations, we angmoiitthe external surface of the 
llame; and, therefore, according to the views of Mr. ^'ym, wc 
obtain a greater ipiaiitity of light: but if we exceed that 
number of perforations, the flames, which were before distinct, 
become united, and form only one flame, the surface of which 
must obviously be less^tban it was in the other case ; and the 
quantity of light will accordingly be, by theory, what we 
lind it actually is in fact. It ouglit to be observed, however. 
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that, as my friend Mr. Dalton has deteiniined, the diameter of 
these perlbrations must not be diminished beyond a certain 
extent, otliervvise the flame will not be so luminous as it is 
when they are of the ordinary size. 

After the explanations which have been given of the nature 
of flame, it seems easy to assign a reason for the amazing 
power of the oxyhydrogen blowpipe. In this instance, the 
combustible body, or hydrogen, is so completely supplied u'ith 
the supporter of combustion or oxygen, that the flame, instead 
of having, as in ordinary cases, only a superficial film of in¬ 
flammation, is a solid mass of fire. The cause of the difl’er- 
ence, therefore, betwer n common flame and that of the oxy- 
hydrog’cn blowpipe is evident. 

The common blowpipe may also be explained upon the same 
principle. Tlie power of the flame is increased by the intro¬ 
duction of a quantity of oxygen, which affords a thicker cover¬ 
ing of combustion. Hence the reason that the mouth blow¬ 
pipe is inferior to one of common air; since the air blown 
through it contains a less proportion of oxygen than is contained 
in the same bulk of the atniosj)herc. 

1 shall not lengthon this paper by adverfing to any other 
lopics that may be suggested by a consideration of the prin¬ 
ciple which it has been my object, on this occasion, to illus¬ 
trate and conlirm. 


Article X. 


Analyses or Books. 

Philosophical. Trnnsaclions of the. lioi/al Socicti/ of Loiiflon, for 

ItS'io. Pari L 

Ham no already reprinted one of the papers contained in this 
part of the Philosophical Transactions, the titles of which 
are given below, in the Ainials for August last, and offered some 
account of tho' contents of four others in our reports of the 
Proceedings of the Royal Society, but one of the remaining 
communications, that by Mr. Christie, which begins the volume, 
w'ill now reejuire to be noticed at any length. 

i. On the Ffccls of Tempera!are on the Jnlensiti/ of Magiie/ic 
Forces; and on the Diurnal Vurialion of (he Terrestrial Mag¬ 
netic Intcnsihf. By S. H. Christie, Esq. IMA. of the Royal 
Military Academy; communicated by the President. 

Mr. Christie has already distinguished himself aintjug the 
labourers in the rich field of T)hilosoj)hical research uhich 
jVlagnetisin has for some years past afforded, in consequence 
principally of Professor Oersted’s discovery of its relations to 
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electricity on the one hand, and of the various investigations in 
pure magnetism carried on by Prof. Ilansteen and Mr. Ihirlovv 
on the other ; and the paper now before ns, another important 
Contribution to our knowledge of this science, will still fnrllier 
tend to establish his reputation as a natural philosopher.—It 
commences as follows :— 

“ In the jiaper on the diurnal deviations of the horizontal 
needle when under the influence of magnets, which the Presi¬ 
dent did me the honour to present, 1 stated that these deviations 
were partly the efiects of changes that took place in the temper¬ 
ature of the magnets; and that although the conclusions which 
I drew from the observations respecting the increase and decrease 
of the terrestrial magnetic forces during the day would not be 
materially affected, it was my intention to undertake a series of 
experiments for the purpose of detcuauining the precise ellects 
of changes of temperature in the magnets, so as to be able to 
free the observations entirely from sucli effects. 

“ These experiments were immediately made: but I was 
induced from some effects which 1 observed, to cany them to 
a greater extent, in the scale of temperalun^, than was necessary 
for the object which 1 had at first in view. In consequence of 
this, and the length of the calcidations into which 1 have been 
obliged to enter, the accomplishment of my purpose was delayed 
tor a considerable linie, and continued indisposition has since 
jwevented me, until flow, completing the arrangement of' the 
tables of results. 

In the present paper, I propose to detail the ex|ieriments 
which I made in order to determine the effect of chaii'-es of 
temperature on the forces of the magnets, to the extent to 
which 1 observed their temperature to vary, during my observa¬ 
tions on the diurnal changes in tin; direction of the m'cdle, when 
under their influence ; to apply the residls which I obtained to 
the correction of the observations themselves, tluaeby acc.ount- 
ing for the apparent anomalies noticed by Tdr. liarlow and 
myself, in the observations made in doors and in the open air; 
and by means of these corrected observations, to jK>int out the 
diurnal variations in the terrestrial magnetic intensity.” 

Having found it impracticable to determine purely from 
observation the portion of the arc of deviation due to the 
changes which he noticed in the temperature of the magnets, 
Mr. Christie was, therefore, under the necessity of having 
recourse to theory; and he adopted the simplest, and that 
w'hich is most generally received, viz. that the forces which two 
magnets exert upon one another may be referred to two centres 
or poles in each, near their respective ends; and that for either 
pole in one of the magnets, one pole of the other magnet is urged 
towards it, and the other from it, by forces varying inversely as 
the squares of their respective distances from that pole. 
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After tills statement lie [iroceeds to explain and exemplify the 
application of the theory to flie investigation detailed in the 
paper ; and then, describing tlie compass and magnets made 
use of(the verbal description being illustrated by an engraving), 
he gives the vsubjoined account of the mode of experimenting 
adopted. 

A meridian line being drawn on a firm table, standing on 
a stone floor, the compass was accurately adjusted on it, so 
that the needle jiointed to zero on the graduated circle. The 
magnets were fixed at the bottoms of earthen pans, secured in 
such a way to rectangular pieces of board that their positions 
could not be accidentally cbanged, and projecting from these 
boards were small jiieces of brass, on each of which a line was 
drawn to indicate the position of the axis of the magnet; the 
horizontal distance of the edge of each of the projections nearest 
to the needle from the corresponding: end of the mafi'iict within 
the pan, was exactly three inches; 1 could therefore, m any 
instance, determine very accurately the distance of the centre of 
the magnet from that of the needle. Ihe pans were placed on 
the table, so that the indexes on the pieces of brass coincided 
with the meridian line. Yv'atcr wars now poured into the pans, 
and the temperature of th& magnets was varied by varying the 
temperature of the water. The temperature of each magnet was 
ascertained by a thermometer placinl in the water, witli its bulb 
resting on that jiole of the magnet whieh was nearest to the 
centro! of the noedh;. In my first observations 1 however made 
use of only one thermometer, which was moved, during them, 
from one magnet to the other.’" 


# # # # # # 

“ The observations contained in the tables were made thus : 
I first noted the time.and 


then the temperature of the north magnet ; after which I placed 
the thermometer on the pole of the south magnet; 1 next 
observed the westerly point, at which the needle was held in 
eqiiilibrio by the terrestrial forces and those cif the magnets, 
slightly agitating the needle, that, it might the more readily 
assume tl'.e true position ; from tliis it was led, by means of a 
very small and weak magnet, held on the outside ol‘ the com¬ 
pass-box, towards tlie easterly juiint of equilibrium, wbie.li was 
observed in the same manner; and from this it was led in the 

same way towards the southerly point.After these 

observations of the points of eqiiilihriiini, the temperature of the 

south magnet being observed, the time.at 

which the observations concluded, was noted. The temperatiiie 
of the water in the pans was now increased or diminished, 
according to circumstances, by the addition of other water, and 
the pans covered over, to prevent any rapid changes of temper¬ 
ature during the observations : after allowing a short time for 
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the magnets to acquire the temperature of the water, the obser¬ 
vations were repeated.The scale made use of 

for the temperature was in all cases that of Fahrenheit.” 

From the results of the observations given in the tables 
described in the paragraph last quoted, we extract the following; 

“ Tables of the Magnetic Intensities corresponding to difereul 
Temperatures of the Magnets. Glh June, 1823. 

Viiriiitioii »il’ 

Magnetic in- i,’ 

:\Iean temper- Diff, of tern]), tensity or va- for l^Falir. 
atiire of thej in successive j,’ 

magnets. observations. lut'S of v,• , . 

iH Or a • 

-i 

(ivi-Oa° . I 

77 ! 

7^-00 ' 

lO-d!) 

o:ih() 


- .‘i-OO 
+ IH-(K) 

- .S-dS 

- .'i-50 

- 

- 1*75 


2l2’5()‘i0 

212-942.‘} 

2IO-li2*2H 

211 4178 

2ia-2l«7 
212 -Kilo 


0-I2().S 
0-1217 
(I-IOOI 
01270 
0-UO.‘J 
0-11.‘IS 
0-141J 


7th June, 1823. 


jMean temper. Ditr. of temp. 

. 


iijnotic III- 


Variation of 
F 

---for 1° Fall. 
i\l 


magnets. 

«i 4 t V 

observations. 

tensity. 


.77 •()()*' 

67 (10 
70-«.'i 
75-00 
ti0-5() 

+ 10-00 
+ .2-8,5 

1 1-1,5 
-11-50 

212 f),80;! 

21 l-{);’0!) 

211- .‘3907 
210-,8.S1S 

212- 5 ISO 

0-10.5') 

0-1.377 

0-1219 

0-1148 


13//( June, 1823. 


1 

lean temper- 
.ituL'e of tile 
magnets. 

Diir. of temp, 
in siu-eessive 
observations. 

1 

'Hlagnctie in-! 
i tensity or va,-; 

luc of . 

^'ali:^tioll of 

for 1“ Fall. 

02-81,0 

01-08 

71-05 

fl.5-95 

- 1-72 
, -1- {>■97 

1 - 5-10 

218-.50.S7 

218-7-209 

211-.7014 
217-9040 

0-0920 

0 14.30 
0*1182 


Some anomalies observed by Mr. Barlow between the daily 
changes in the direction of a needle when placed in the house 
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and when in the open air,* which Mr. Cliristie also noticed, and 
stated, in a former paper, his opinion that they had arisen from 
the ditference in thu changes of temperature in the magnets in 
the two situations, are next investigated in the memoir before 
us ; observations on the temperature of the magnets having 
been made in the open air, corresponding to those made in doors. 

We select the subjoined tables from among the results of this 
branch of Mr. Christie’s inquiry: 


17/A and IH/A June, 1<S23. 


Magiictic ill- j 
iMcaii tenipcr-Diff. of temp. tuiiMty, or va-'for 1" Fall, 
tore of tlici ill suffwsivc, ''' 

Jiui of ~ . 

or A 


magnets 

observations.^ 

liic of - . 

Al 

49-.S0^ 

OO-y.) 

+ 10-95 
■H H-00 

321-0981 

23i-;sni 

(is-yfj 

321*7016 

74-()0 

01-75 

7.‘{-S0 

- iy-85 

IV-05 

230*( I9H 
333-.‘19ri7 
230-8778 

5.5-.5,S 

(iO-tiO 

78-00 

56()() 

+ 10-43 
+ 7-fiO 
-16-70 

2VV-(i462 

221- 2(i5.) 
220-1.5.82 

222- 5115 


Variation of 
F 

F 
A1 


(•• 117(1 
0 i:i9i 
01551 
(••1.S05 
0-1 (ifn) 

0-1,115 
()-l4(>l 


18/A, 19/A, 20tl), and'2‘2d June, 182.‘ 


Vaiiatioii of 

, 3Ia|»nctic in- 

Alcan temper-'iJift. of temp. jo 

atiire of tlie^ in siim'snive] j,' 


imurncls. 


5:)-40O 
7.‘{ HO 
55--10 
55'15 

7.‘}-y(> 
(i-i-ys 
55-55 
.55 1.5 
(iG'75 
.5()'65 
.55-80 
5I-.S5 
:.7-20 
.54-08 
51-85 
.55-94 


1 


AI 


observations, lue of 


F 



AI 

orA.-- 

+ 18-40 
- 18-40 

222-SS59 

230-6108 

233-9118 

0-1287 

0-1251 

-1- H-85 

1 9-60 
— 9-62 
_ 9-7.8 

332-5() iO 
231-4144 
2-/0-0.-)19 

22 i -.8962 
222-1610 

{)-129;» 
O-l l!5 
0-1.-191 
0-1330 

+ 11-60 

222-7217 
221-.8018 

0-1224 

1- 5-15 
- 4-45 
+ 5-85 

222 9822 
22-2-8.818 
232-8660 
2-22-20.H() 

0-1068 

0-10.59 

0-1125 

- 2-7.8 
+ 4-59 

222-5974 

222-9268 

222-4877 

0-1208 

0-1064 


* These anomalies arc described by Air. B. in bis paper on the daily variation of the 
horizontal and dipping needles under a reduced directive power, of which an abstract 
was given in the Annals for Alarch, 1834, 
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A double series of observations on the diurnal changes in the 
positions of the points of equilibrium at which a magnetic needle 
was retained by the joint action of terrestrial magnetism and of 
two bar magnets, having their axes hori/ontal and in the mag¬ 
netic meridian, and their centres at the distance 21’21 inches 
from the centre of the needle, afford by correction and calcula¬ 
tion the following* 


Tables oj the mean Terrestrial Matj'nctic Intensities at (lilJerent 

Hoars daring (he Dai/. 

1. From observations made withindoors. 


1 

Mean of the observations of 

iMean of the observations of 

iUean of thi 


1 

22, 2.‘1, 

21, 2.), 20. 

-May *27, 2S 

, *29, ;i0, .*11. 

two sets. 

s« 


— 

-- 




§ 'f. 

.itzimuth of 

'I'crrestrial 

' Azimuth of 

j Terrestrial 

1 Terrestrial 

H ^ 

the points of 

ma.j'nettc in- 

! tlie points of 

' magnetie in- | 

! nia^neiic in- 


eqiiili 

briiini. 

tensity. 

equilibrium. 

tensity. , 

tensity. 

G'i 00'" 

81'^ 

27-.'I' 

I-0017.5 

! Sio 50 9' 

1-00170 

1 00178 

7 .‘>‘0 

S2 

lO-i) 

1-00100 1 

' SI *.7-t 

1-001*28 , 

1-00111 

0 00 

S'? 

l.‘?0 

I-OOO.ll 

H.'l ;j;;-o | 

I-OOOIO 

1 -000,19 

10 SO ; 

s:l 

•1 ()•.'> 

i-ooooo 

.S 1 10 2 

1 -00000 > 

1-00000 

Noon. 1 

S2 

2-*,S 

1-00090 

s.'i 4o-;i 

1-000,18 

1 -OOOliT 

i .‘{0 1 

SI 

4,‘i-5 

]-of)r)i 

' 82 .*1!)-.') 

1-0011*2 

1-001,1*2 

H 00 

SI 

29-1 

1-00I7.‘1 

81 .57-2 

1-00170 

1-00172 

•1 .‘10 

SI 

1 l-.j 

1-00199 

8*2 10-S 

l-OOl.jl 1 

1-00175 

ti 00 

1 »l 

17-7 

1-00190 

81 11-7 

1-0019*2 ' 

1-00191 

7 .‘10 

SI 

00-!) 

1 -OOi 10 

SI 20-.5 

1-002*21 

' 1 -002*20 

9 .‘10 

so 

.52-0 

1 00*229 

1 SI li-5 

1 -00*2:?;? 

l-OU*2.*?l 

11 20 

i 



1 81 19'7 

1 -00*225 

1-00*2*25 


“ From the mean obtained here, it appears that the terrestrial 
magnetic intensity was the least l)etw(!eu lO and 1 I o’clock in 
the morning, the time, nearly, when tlie sun was on the mag¬ 
netic meridian ; that it increased from this time until between 
1) -and 10 o’clock in the evcniiig; after which it dticreased, and 
continued decreasing during the morning until the time of the 
minimuni.” 

*2. From observations made in the open air. 


Time ofoljser-' 


eiin of the observations of 
June 20, 21, 22, 


vatiDU. 

jAzimuth of the point 

1 of equilibrium. 

i 

Terrestrial ma;?: 
intensity. 

Oh 00"‘ 

79 

30-0 

1-00112 

7 .•?() 

79 

.')i-7 

l-OOiUil 

9 00 

SO 

21*7 

1 -000*28 

10 .‘50 

SO 

4‘2-‘2 

1-00000 

Neon 

SO 

32 7 

1-00015 

1 .‘?0 

79 

‘.>;?-0 

1-001.*?! 

3 00 

1 7.S 

5,*?-2 

J-OOISS 

4 .‘?0 

!• 7.8 

3 1-8 

1-00*2*23 

6 00 

78 

20-.*? 

1-00*251 

7 30 

7,S 

26-5 

1 -00*239 

9 00 

1 78 

42-.‘? 

1-00209 
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From these it appears, that the minimum intensity happened 
nearly at the time the sun passed the magnetic meridian, and 
rather later than in May, which was also the case with the time 
of the sun’s passage over the meridian the intensity increased 
until about six o’clock in the afternoon, after which time it 
appears to have decreased during the evening, and to have been 
decreasing from an early hour in the morning. 

“ The general agreement of these intensities with those 
deduced from the observations made in doors, is as near as 
could be expected, considering that an interval of twenty days 
had elapsed between the two sets of observations. From this, 
and the agreement in the manner in which the westerly and 
easterly points of equilibrium approach and recede from the 
north izi the two cases, which I have before pointed out, we may 
conclude, that there is nothing anomalous m the action which 
takes place on the needle under the dilferent circumstances of 
its being placed in doors or in the open air; and that the apparent 

Tl»c diurnul viniution, both in the direction of the i-.cccilc and in the magnetic 
intensity, appears to have a reference to tlie position of tlie sun with regard to the mag¬ 
netic meridian ; it is therefore probable, that the sun is the principal cause of both tliese 
plwxnomena. 'J'he eircuinstancc of the situation of tlie magnetic pole in what apjiears 
to be, independent of elevation, the-coldest region of the globe, supported asit is by the 
fact of a diminution of temperature causing au iiiercase of magnetic intensity, would 
lead us to infer, that the cU’ect jiroduced by the sun is principally to be attributed to the 
licat developed by it; but should any jierii'dieal effects, correti|)ouding to tlie time of 
the sun’s rotation about its axis, be observable in the diurnal variation, we must sup¬ 
pose that tile sun, like tlie earili, is endued with uiagiietism, and look for a cause of this 
magnetism, common to all the planets. Heiiig engaged more than two years ago in 
making some experiments on the effects produced iiii the needle by unpolarized iron, 1 
discovered that a peculiar polarity was iiiiparted to the iron Jiy simply making it revolve 
about im axis; and this naturally suggested the (juestion to me, whether the magnetism 
of the earth, and conseijiuntly, that of the other jilanels and the sun, might not he 
owing to their rotation 'i I'roiii tliedfccts wliieli 1 have oliscrved to he produced on iron 
by its rotation, it appears probable, if the magnetism of these bodies be not caused by 
their rotation, that at least the effects will be modified by, and, to a eertain extent, 
dependent on such rotation. Since first observing the fact, tliat siiiijile rotation will 
ciuise a peculiar polaiity, if I m:iy be allowed the exjiression, in iron, I liiive made a 
great variety of experiments on ihe subject, wliich liuve enabled me to trace the laas 
according to wlikli this polarity in the iron affects a magnetic needle, independently of 
the efleet ])r(iduecd by the mass. It would lead me to too great a length hero to stale 
the several elKcts that .ue produced by tlie rotation of iron, or the laws which govern 
them; bull will briefly mention one. Let us imaginn a plane to pass through the 
centre of a hoiizontal needle, at viglit angles to the meiidinn, and making an angle 
with the horizon etpial to the dip; tlien, if the jilaiic of a circular ]datc of iron coincide 
with this plane, and the plate be fixed (<n an axis passing through its centre at right 
angles to its plane, so that it can be made to revolve in its own plane, the direction of the 
needle will he diflerent, according as the several points of the plate are hrouglit into any 
jiarticular position by making it revolve in one direction or the opposite, excepting in 
four positions of tlie centre of llic jilafe. If the centre of the plate be successively placed 
to the cast or west of the centre of the needle in the same horizontal line, and over the 
needle in the {dane of its meridian, then the deviation of the needle due to the rotation 
of the plate will be in contrary directions in tlie two cases, the plate revolving in the same 
direction in .both. These and other peculiar effects arise entirely from the rotation of 
the iron, and arc not produced by any friction on tlie axis. v\s tlie effects arc not very 
considerable, to render them conspicuous it is necessary to make use of a plate eighteen 
inches in diameter, and to have its centre within sixteen inches of that of tlie needle. If 
the needle is under the influence of magnets, as in the foregoing obseivations, the effects 
yrwUiced by the rotaliou of the plate ate consulerable,*' 
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anomaly in tlie directions of the needle in the two cases, which 
was observed by Mr. Barlow and inyself, arose from the cause 
which I have assio'ued for it in my former paper; namely, the 
diflerence in the changes of temperature in the magnets when 
in doors and when in the open air. 

“ The diurnal changes in the terrestrial magnetic intensity 
have been determined by Professor Uansteen, by means of the 
vibrations of a needle delicately suspended. Ih’om these obser¬ 
vations itap[)ears, that in geiUMal the time of minimum intensity 
was between ton and eleven o’clock in the morning; that the 
maximum happened between four and seven for the month of 
May, 1820, and about seven o’clock in the evening for the 
month of June. The intensity which, in these observations, is 
taken as unity, is that deduced from an observation made during 
an aurora borealis ; but for tiie purpose of comparison, 1 have, 
I’or tlie months of Mayand.june, taken tin; intensity deduced 
from his observations at 10’‘ d!)"* in the morning as unity, 
reduced the intensities, which he gives for otlmr times in tlie 
(lav, to this standard, and placml them in the following table, 
with the corresponding intensities deduced from my own obser¬ 
vations. 


liiuiisity diil'.K'ci] iVtiiu llunstjc-ii’s ' inU'iiMty dcdiii-cd Iruiu tlic preceding 
t'bscivnliiiiis ill dhscivatiims in iS'-^a, 



Time. 


.luiic. 

: 

Time. 

.Alay. 

June. 

St' 

<'()■" ii. in. 

l-OOO.'it 

1-00010 


a. 111 . 

1-OOlM 

1-000(51 

10 

.‘iO 

1 -00000 

l-OOOOO 

! 10 

.‘10 

l-OOOOO 

l-OOOOO 

4 

00 p. 111. 

1 -(iO-'O:) 

l-OO-Jf)! 

' -1 

;;o p. ni. 

1 -tin 17.7 

i-ooe-j.-i 

7 

00 

i-oo-;!ti 

i-oo:}0‘4 

: 7 

■M 

1 -0()-2eo 

1 -ooy.'io 

10 

;io 

1-00101 

i-oo^iri 

: 0 

:u) 

l-OO.'.'Jl 

1-OOCOO 


“ The principal dillcrence to be oljservcd in the nature of the 
cli.iiigcs of intensity during the day, in the two case's, is, that 
from mv obsc'rvatious, the intensity app(;ars to deciease more 
ra])idly in the morning, and increase more slowly iii tin; after¬ 
noon, than it does from those ol'l^rofessor Uansteen; but the 
general character of these changes is as neaily the same as we 
can (’\j)cct from methods so difl'ercnt, at dill'erent times, and at 
places where both the variation and dij) of the needle are 
dill’erent. My object however was, to jioiut out what might he 
deduced from a series of such observations ns I have detailed, 
rather than to comjiare the results deduced from them with 
those obtained by olliers, for which pmpose it w ould liave been 
necessary to have continued them for a greater length ol’titne. 

“ We have seen that witli the magnets I made use of, their 
intensity being nearly*218 M, at the lem])eratnre (i(F, a change 
ill thei/lemperaturc of would cause a change of intensity of 
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O'123 M; or taking' the intensity of tlie magnets 1, for each 
degree of increase in temperature we should have a decrease of 
intensity of 0*000664. Now if the same, or nearly the same, 
take place with all magnets, it is evidently necessary, in all 
cases where the terrestrial magnetic intensity is to be deduced 
from the vibrations of a needle, that great care should be taken 
to make the observations at the same temperature ; or, the pre¬ 
cise effect of change of temperature having been previously 
ascertained, to correct the observations according to the differ¬ 
ence of the temperatures at which they were made. I am not 
aware that any one has yet attempted to make such a correction; 
but it is manifest from the experiments I have described, that it 
is indispensibie, in order to deduce correct results from the times 
of vibration of a needle in different parts of the earth, where the 
temperatures at which the observations are made are almost 
necessarily different, that these temperatures should be regis¬ 
tered, and the times of vibration reduced to a standard of tem¬ 
perature. It appears to me, that the effects will be the most 
sensible in large and powerful needles; and consequently, in 
making use of such, the reduction for a variation of temperature 
will be most necessary. There would be no dilliculty in this 
reduction, if we could give in terms of the intensity of any mag¬ 
net the increment or decrement of intensity corresponding to a 
certain decrement or increment of temperature at all tempera¬ 
tures. To determine this accurately would however reipiire a 
great variety of experiments to be made with magnets of very 
different intensities ; but as I hayenot-made these, I must con¬ 
tent myself for the present with pointing put some of the facts 
which I liave ascertained from more extended experiments than 
those I have already given, reserving the detail of these experi¬ 
ments for another opportunity, should they be deemed of sutli- 
cient interest. 

These experiments were made with a balance of torsion, tlie 
needle being suspended by a brass wire inch in diameter: 
by them I ascertained the following i’acts : 

“ 1. Commencing with a temperature 3° Fahrenheit, up 
to a temperature 127^, as the temperature of the magnets 
increased, their intensity decreased. Owing to the almost total 
absence of snow during the winter, I was unable to reduce 
lower the temperature of the large magnets which I made use of; 
but from an experiment 1 made at the Royal Institution, in 
conjunction with Mr. Faraday, in which a small magnet, enve¬ 
loped in lint well moistened with sulphuret of carbon, was placed 
on the edges of a basin containing sulphuric acid, under the 
receiver of an air pump, 1 found that the intensity of the magnet 
increased to the lowest point to which the temperature was 
reduced, and that the intensity decreased on the admission of 
air into the receiver, and consequent increase of temperature in 
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the magnet. This is in direct contradiction to the notion wlncli 
has been entertained ordcstroying tlie magnetism of tlie needle 
by the application of intense cold. 

2. With a certain increment of temperature, the clencnn’nt 
of intensity is not constant at all tempeiaturcs, but increases 
as the teanperature increases. 

“ 3. From a temperature of about 80° the intimsity deeieases 
very ra])idly as the temperature incnaises; so that, if uj) to this 
temperature, the ditferences of the ih'crenumts are nearly con¬ 
stant, to ascertain which requiias a [)r(!cisi()n in flu? evperi.uents 
that perhaps their nature does not admit of, beyond this temper¬ 
ature, the diiferences of the decrements also iiu’i easi'. 

“ 4. Beyond the temperature of 100°, a jiortiou oflhe power of 
tlie magnet is permanently destroyed. 

“ 6. On a change of temperature, the most considerable por¬ 
tion of the effect, on the intensity of the magnet, is produceil 
instantaneously; showing that the magnetic power resides on 
or very near the surface. This is more particularly observable 
•when the temperature of the magnet is imneased, little change 
of intensity taking place after the tirst etfeet is |)n>duced ; on 
the contrary, when the temperature of the magnet is diminished, 
although nearly the whole ellect is jiroducecl instantly, yet the 
magnet appears to continue to gain a small power for some 
time. 

f5. The effects produced on unpolari/ed iron by changes of 
temperature are directly the reverse (4’ those jiroduce.d on a 
magnet; an increase oftcnqierature causing an increase in the 
magnetic power of the iron, the limits between wliich i observed 
being 50° and 100°. That the oll’ect on iron of an increase of 
temperature should bo the reverse of that produced on a magnel, 
is, I think, a strong argument against the hypothesis, that the 
action of iron upon the needle arises from the polarily which is 
communicated to it from the earth. 

''It may be objected to the method w’hich I have adopted 
for determining the diurnal changes in the tenestrial magnetic 
intensity, that, after the observations have been made, they 
require a correction for temjierature, which can only he deter¬ 
mined by experiments jireviously made on the m ignets and 
needle employed. The same objection may, however, he made 
against the method of determining tin; iiit.ensily liv the vibra¬ 
tions of a needle. As such a correction has not in (he latter 
case been hitherto apj)lied,the results which have been obtained 
relative either to the diurnal cliaiiges of intensity, or the intensi¬ 
ties in different parts of the earth, by means of oliservations on 
the vibrations of a needle, will he so far incorrect as the needle 
may hapjien to have been afl’ected by differences in the temper¬ 
ature. The method I have described, however, possesses 
advantages over the other: a very considerable one is, that 
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whatever efFects are produced may easily be observed with con¬ 
siderable precision, the time required for cacli observation being 
not more than live luiiuites ; another is, that, the magnets being 
immersed in water, as far as regards them, we may command 
the temperature at which the observations are to be made, and 
thus limit th(‘, correction for temperature to a very small quan¬ 
tity ; and it possesses another decided advantage, that wliatever 
are the eftects produced on the needle by atmospheric changes, 
they are, by means of it, rendered immediately visible, and can 
be observed as they occur.'” 

II. The Croonian fju'liii e. On iJio ILrhteucc of Nerves in the 
Plarcnla. By Bir E. Home, Bart. VPil8. (See Annals for 
January last.) 

III. Observations on the Changes the Ovum of the Frog under¬ 
goes during the Formation of the Tadpole. By the same Author. 

“ In the year 1822,” Sir Kverard observes, “ 1 laid before the 
Society a series of observations on the progress of the formation 
of the chick in the egg of the pullet, illustrated by drawings 
from the pencil of iMr. Bauer, showing that in the ova of hot- 
blooded animals, the tirst j)arts formed are the brain and spinal 
marrow. J have now brought forward a similar series on the 
progress of organization in the ova of cold-blooded animals, 
illustrated in the same manner by microscopical drawings made 
by the same hand.” 

By comparing together the first rudiments of organization 
in the ova of these very distinct classes of animals, he shows 
that in both the same general princi])lc is employed in the 
formation of the embryo, although the respective ova are 
not composed of similar parts. Those of the frog, which have 
been selected for this investigation, being found to have no 
yelk. 

IV. A general Method of calculating the Angles made by any 
Planes oj Crystals, and the Laws according to ndiich ihcif are 
formed. By the Rev. V/, Whewcll, ERS. Fellow of Trinity 
Oollege, Cambridge. 

It has been usual,” Mr. Whewell states in the commence¬ 
ment of this paper, “ to calculate the angles of crystals and 
their laws of decrement I’rom one another, by methods which 
were different as the figure was differently related to its nucleus; 
which were conse({uently incapable of any general expression or 
investigation, and which had no connexion with the notation by 
which the planes of the crystals were sometimes expresseil. 
And the notation which has hitherto been employed, besides 
being merely a mode of registering the laws of decrement, 
without leading lo any consequences, is in itself very inelegant 
and imperfect. The difl'erent modes of decrement are expressed 
by means of different arbitrary symbols ; and these are combined 
in a manner which in some cases, as for instance in that of inter- 
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mediary decrements, is quite devoid both of simplicity and of 
imiformity, and indeed, it may bo added, of precision. The 
oVjiject of the present paper is to propose u system wliicli seems 
c.xempt from these inconveniences, and adapted to reduce tlie 
mathematical portion of crystaiky^rapliy to a small number of 
simple forniulm o( universal application. Accordiji^’ to the 
method liere explained, each plane of a crystal is represented by 
a symbol indicative of the laws from which it results ; tile sym¬ 
bol, by varyin;^’ the indices only, may be made to represent any 
law whatever: and by means ol' ihesti indices, and oi'the primary 
angles of the substance*, we obtain a general formula, expressinj^ 
the dihedral angle contained between any one plane resulting 
from crystalline laws, and any oUter. In the same manner we 
can lind tlie angle contained between any lira edp^es of the 
ilerived crystal. Conversely, knowing the j)lane or dihedral 
angles of any crystal, and its [iriinaiy^ foj’in, we ca.n by a direct 
and general process 'deduce the laws ol‘decrement according to 
wliicli it is constituted. The same formula', are capable of being 
ap])licd to the investigation of a great variety of properties of 
crystals of varioms kinds, as will be sliown in the se'juel. We 
shall begin with tin.' cmisideralion of the rhomiioid, and the 
ligiires deduced from it; and we shall alterwards jaoeeeil to 
•jther primary firms.'’ 

\Ce cannot transfer to our jiagcs the formuliC, o<*.cupying ten 
sections, in which the anlhor proceeds to devc'lopc Ins inetJiod; 
and must, therefore, refer the student in crystallography to the 
Transactions for them. 

Article Vk is Dr. Ivoget’s Eiplanalion oj'an Optical DcceplioHy 
already given in the Annals for August last. 

VI. On a new Pholomelei'y nnih ils Applicn!ion to determine 
the rclalice Intensities of Arhjici<il Li^ltl, Sic. fly William 
Ifitchic, AM. Hector ot the Academy at Tam ; coiimmuicated 
by the President, 

The accuracy of Mr. Ritchie’s photometer is founded, he 
states, “ on the axiom, that equal volumes of air are equally 
expanded hy equal quantities of light, converted into heat by 
absorption by black surfaces : and also on the well established 
principle that the quantity of liglit diminishes as the sijuarc of 
the distance of the luminous source iVom the object on which it 
is received. 

The instrument [of whicli a plate is given] consists of two 
cylinders ol’ planished tin plate from ‘J to 10 or 12 iiic]ie.s in 
diameter, and from a quarter of an inch to an inch deep. One 
end of each cylinder is inclosed by a circular plate of the same 
metal soldered completely air tight, tlie other ends being shut 
up by circular plates of the lincst and thickest plate glass, made 
perfectly air tight. Half way between the plates of glass and 
the ends of the cylinders, there is a circular piete of black 
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bibulous paper for tlie purpose of absorbing the light which 
permeates the glass, and instantly converting it into heat. 

“ The two cylinders are connected by small pieces oftbcrmo' 
meter-tubes which keep them steady with their faces parallel to 
each other, but turned in opposite directions, and also serve to 
make the insulation as complete as p^^ssible. The c.hambers are 
then connected by a small bent tube in the form oftho letter If, 
having small bulbs near its upper extremities, and containing a 
little sulphuric acid, tinged with carmimu hdie instrument is 
supported upon a ])edestal, having a vertical ojiening through 
the stem to allow the glass tube to pass along it, and thus secure 
it I'rom accidents. 

^‘Thc accuracy of the instrument evidently depends upon the 
perfect equality of its two opposite ends. To ascertain if it be 
accurately constructed, place it !)etW(ien two steaily ilamcNs, and 
move it nearer the one or the other till the )i(pnd in tlie tube 
remains stationary, at the division of the scado at wliich it (’(vr- 
merly stood. Turn it half round Avitliout altering its distances 
from the flames, and ifthelicpiid remains stationary at the same 
division, the instrument is cori’ect. To show the extreme deli¬ 
cacy of the instrunnmt, place it opposite a single candle, and it 
will be sensibly afl’ected at the distance of 10, 20, or 00 i'cet, 
provided it be of sutlicient diameter, whilst it will not be seiisi- 
bly acted upon at the same distance by a mass of heated iron 
afibrding twenty times the quantity,of heat. In order to cut olf 
eftcctually the inllueiicc of mere radiant heat, I sometimes use 
screens composed of two plates of glass, placed parallel to each 
other, with a quantity of water inteipuseil. 

“ Place the instrument between any number (;f steady lights 
wliose intensities are known, as forexam|)le, between foin- wax 
candies opposite one end, and one candle opposite the other, 
and move the photometer till the fluid roinaiu .stationary at tlie 
division where it foniierly stood, and it will be found that tlie. 
distances are directly as the square routs of the number of 
caudles ; or in other words, that (he intensities of (hi; lights uill 
be inversely as the sqnarcs of the distances. If gas lights be 
employed, having burners capable of consuming known (pianti- 
tics of gas in equal times, and the photometer be placed between 
them, so that the effect upon the air in each chandrer shall be 
the same ; it will be found that the quantities of gas consumed 
by each will be exactly projiortional to the S(piares of the 
distances of their respective flames from the ends of the jihoto- 
meter.’' 

Vir. The J)cscripliou of a Floolhig Co/linuilnr. Ily Capt. 
Henry Kater, FJIS. (See Ainia/si'or Feb. 1825, ]>. Flo.) 

VI11. Notice on the Jgtuunxlon, a netrli/ dneevered Fosfil 
ReplUe, from the Sandstone of Tilgate Forest, in Sussex. Py 
Gideon Mantell, FL. ffc GS.: in a Letter to Davies Gilbert, 
Esq. MP. VPRS. (See Annals for March, 182d, p. 228.) 
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IX. An E.rpcriinenfn/ Jinjiiin/ into the Nat'iiir of the lladiani 
llcatiuif Kf cclii from Terrcslriol Sunrees. By Biiden Powtli, 
MA. fIiS. (See Anuah^Q]L March, 1825, p. 224 ; and for May, 
1825, p. 300.) ‘ li. W. 13. 


Articlk XI. 

Proceedings of Phi/asopliica/ Suciefics, 
itONAi, socn;TY. 

Titi: lloyal Society rootinod its sidings nn tin: I7(h of Xov. 
wlicu the iiaiiie (d’ j\iajoi-(ien. Sir Bt ujamiii J)'l rban, Lieot.- 
(jovernor of Dcniorura, who iiad boon oiootod a i'olloNv in the 
course of the last session, was ordered to be iiiseried in its 
printed lists ; and the following papers were read :— 

On the Oliangcs that have taken j)liice in some aneifnit Alloys 
of Cupper, in a letter from John Davy, id 1). l,o tSir llinn- 

phry Davy, Bait. Pres. liS. In this letter, Dr. Davy, who is 
jmrsuing a train ofscientiiic researches in the iMediterraneau, 
describes the elfects which time and the elements hav(^ produced 
on vaiious Grecian anticpiities. 1 he lirsl he cxamimal was a 
helmet of the anticpie form found in a shallow part of the sea 
between the citadel of Corfu and the village of Castrartis, which 
tvas partly covered with shells and with an incrustation of car¬ 
bonate of lime. Us entire surface, as w'ell w iiere invested with 
these bodies as where they were absent, prescnte<l a mottled 
appearance of green, white, and red. The green portions con¬ 
sisted of the submuriate and the carbonate of copper, the white 
chiefly of oxide of tin, and the red of })rotoxide of copper in 
octahedral crystals, mingled with octahedrons of pure metallic 
copper. Beneath these substances the metal was (piite bright, 
and it was found by analysis to consist of copper, and IH'o per 
cent, of tin. A nail of a similar alloy from a tomb at Ithaca, 
and a mirror from a tomb at Samos, in (yephalouia, presented 
the same appearances, but in less distinct crysta'li/.ation : the 
mirror was composed of copper alloyed with about six pei' cent, 
of tin, and minute portions of arsenic and zinc. A variety of 
ancient coins, from the cabinet of a celebrated collector at 
Santa Maura, presented similar appearances, and afforded corre¬ 
sponding results; the white incrustations being oxide oftiigtlie 
green consisling of carbonate and suhmuriate of copper, and the 
red of the protoxide of the same metal; some liaving a dingy 
appearance arising from the presence of black oxide of copper 
mingled with portions of the ^jrotoxide. J3r. Davy was unable 
to detect any relation between the composition ofthe respective 
coins • ami their state of preservation, the variations in this 
respect which they presented appearing to arise rather from the 
circumstances under which they had been exposed to the miiie- 
yiew Series, vol. x. 2 ii 
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vnlizing agents. In conclusion, Dr. Davy observed, that as tho 
substance from which tlieso crystalline compounds had been 
produced could not bo imagined to have been in solution, their 
ibnuation must be referred to an intimate motion of its particles, 
eliected by tlie conjoint agency of chemical affinities, electro- 
clu'iuical atli'uction, and the attraction of aggregation. He 
suggested the application of, this inference to explain various 
phicnoinena in mineralogy and geology. 

Observ.itions on the apparent Positions and Distances of 4tj8 
Double and Triple Fixed Stars, made at the Observatory at 
Pasv, near Paris, during the Summer of 1825. By James South, 
I'iscf. FPS. 

JVnc, 24.—At this meeting a paper was read On the Compa¬ 
rison and Adjustment of the New Standards of Weights and 
Aleasurcs. By Capt. H. Kater, FJIS. 

I.INNRAN S(iCITi'rV. 

Abr. T and 15.—At these meetings a paper was read, enti¬ 
tled, “ Observations on the unimpregnated Vegetable Ovuluni, 
and on the Nature of the Female Idower in Conifene vuid Cyca- 
<leie.” By Robert Brown, Esep FRS. FIjS. &.c. 

ASTRONOMIC AT, SOCIETY. 

Nov, 11.—1’lie Society resumed i,ts sittings this evening: 
and the President took the opportunity of calling the attention 
of the members to the remarkable circumstance of the appear¬ 
ance ofno less than four comets during the recess: an occur¬ 
rence unparalleled in the history of astixmomy. 'fhe Jirst of 
these (ire observed) was di.scovered by M. Gambart, at Mar¬ 
seilles, on May l!>, in the head of Cussiopea. The second by 
IM. Vidz, at Nismes, on July Id, noox % Tuuri. The third hy 
M. Pons, at Florence, on Aug. 1), in Auriga. The fourth 
(which was the most interesting and important of the whole, 
since it had been the object of solicitude at every observatory, 
and was anxiously expected and looked after by every astro¬ 
nomer) was discovered about July or August last. The 
President remarked tliis last comet (which is better known 
by tho namt; of the comel of Encke) lias now made 13 revo¬ 
lutions within the last 40 years : six of which have been regu¬ 
larly observed by astronomers. It was first seen in 1780; 
afterwurds in 1705, 1805, 1810, 1822, and in the present year. 
It makes a complete revolution in about 1207 days, or about 3!, 
years. 

A paper was read, on the latitude of the Royal Observatory 
of Greenwich, by tlie Astronomer Royal. The co-latitude of 
this observatory, as computed from Dr. Bradley’s observations 
under the direction of Dr. Maskelyne, is 38° 3F 22",de¬ 
termination which is subject to the sum' or the difference 
of two separate errors, one, in determining the zenith distance 
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of y Draconh, the other, iu the measure of the distance of that 
star from the pole. 

After the new mural circle was erected in 1812, another 
attempt was made to determine tliis important element, the 
result was 88'^ 21'21''',5; a result, however, in which it was 
thought probable that an error of half a second might exist. 

In the year 1822 a new method Df observing was introduced 
at Greenwich, by means of the irjicdcd images of stars Ifoiu 
an artificial horizon. To apply this to the determination of the 
element in (juestion, by comparing two catalogues, one formed 
by direct vision, the other by reflection ; that co-latitude being 
assumed to be the true one which made the sum of tiie small 
positiveand negative differences efpialtozcru; and that was found 
to bo 38*^ ol'21", dill'ering by one second from the determi¬ 
nation furnished by Bradley’s observation. 'J’his result, how¬ 
ever, may involve an error of from a (juarter to half a soamnd, 
which subsequent observations may diminish. 

The same paper includes some remarks on observations upon 
the pole-star, and an interesting circumstance, which is this :—■ 
3'hc undulation to which a mass of mercury is liable, even 
\vi(h the greatest care, is, in itself considered, unfavourable to the 
exact bisection of an image ; l)ut a. circumstance occurs in the 
formation of the imago in the telescope, wdiich, in some mea¬ 
sure, compensates the inconvenience. The vibrations of the 
mercury in a longitudinal trough, occasion an elongatcil image 
of the star in the direction of tlic wire, appearing like a suc¬ 
cession of stars which become smaller and smaller, as they 
recede from the c.entral undefined mass, exhibiting an appearance 
like beads threaded on the wire, which is extremely favourable 
to bisection. 

Tile elements of one of the comets above-mentioned, were 
announced to the Soci(!ty, as computed by Mr. Taylor, sen., 
and Mr. 'I'aylor, jun. of the Royal 0!)servatory, and M. Ca- 
prcci, of Naples. They are ixispectively, as ])elow. 


Piissagc ot’pcTiheliou ^ 

Longitude of ditto ..., 

Longitudu of . 

Inclination of orbit.... 
Perihelion distance.... 
iMotion. 


j Taylor, sen. 

' Dec. I 

(hcenwich. 31.T. 
.‘11 HO a' 67 ' 
.‘{5 IG 5H 
: :i:i 20 40 
1 1 - 22'.)51 

j iletrogade. 

; From 0 ol)serv. ' 


Taylor, jun. I 

Dec. 10,,-) 560 I 
Sreenwich. 3I.T.I 
;{I9« 10' 2(i" 
.‘1,6 4.5 OG 
a.j HO 42 
l-2lG:i.‘{ 
Itetfograde. 
From H observ. , 


(tiprcci. 

Dec. H'<'H0,6 
Naples. 31.T. 
•Sno 24' 40" 
.‘^5 I'J .60 
02 4i 20 
1-2080,6 
Retrograde. 
From 4 observ. 


A letter was read from Mr.41. Cornfield, a member of the 
Society, to Br. Gregory, describing an appearance noticed by 
him with a Gregorian reflector, power 350, and by Mr. J. 
Wallis, the lecturer on astrouoiuy, W'itli a Newtouian teie- 

2 ri 2 
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scope, power ICO, in reference to the occnltation of Satuni on 
Oct. liOlh. cuch of ihcm that ])art of the rin”' of Saturn 
which h^^t niinged from the moon’s dark limb (neither of them 
ccnld oijserve th(! inm!ersl<m) was rendered sensibly more 
obtuse, and at the instant after separation a])proxiniutiug to a 
lec tiliiiear bomidaiy. At the emergence of the eastern limb 
(iftlie L’Jolic of Sal toil, a sbnllar effect was observed by Mr. 
Cumheld, but mu. by i^lr. \\ allis. 

A paper was next read, on the determination of latitudes 
by observations of azimuths and altitudes alone, by iVl. Lit- 
ti'ov/. Assoc. Ast. Soc. This paper includes the consideration 
of four eases. In tlie 1st, the latitiuhi is computed from the 
observed azimuth and aUitude. In the Lhl, tv.o observed alti¬ 
tudes arc ta]:en, and the two instrumental azimuths at the 
same resjiectivc moments ; and the latitude is I'ound from the 
corrected altitudes, and tlie differettee of the azimuths, with 
the addition of an approximate, latitude. In the 3d case, three 
observed latitudes, and three corresponding azimuths, or two 
azimuthal dilierences, are required; and the latit ude is thence 
cletermincd. In a 4th case, the problem is solved by means 
of a watch instead of an azimuth circle; tliere are supposed 
given, tlu! time of cuhninatiou only within half or three (juar- 
ters of an liour, tlirec altitudes taken within that distance of 
the meridian, and their intervals in time ; to find the true lati¬ 
tude. The Holutious to all the four cases are e.xceedingly 
siuij)le, and the resulting lotmnke admit of the utmost facility 
of application. 

Lastly, tliere w’as exhibited to the Society, a, model of one of 
the large Reflecting Te!t Kcopc.s, made by Mr. John Ramage, 
of Aherdcen, and of the stands, frame, and mechanism, i'or 
facilitating its motions and adjustments. The reading of a 
descriptive paper by Mr. Ramage, was also commenced ; but 
its termination was postjunied uniil the December meeting. 

•M i<: n 1 (■ o-1? o 'i A NI (; a i. .s o < ■ i r-. t y . 

Ocl. 14.—This being the first meeting of the Society a Her the 
recess, (he Director (Mr. Frost) delivered an introductory dis¬ 
course, describing the ohjects of the Society, ike. 

A Report of the various medicinal plants now in flower in ihc 
gardens and stoves round the metrojiolis, was read. 

Some tine sjieciiuens of several species of iNicoliana, presented 
by Mr. Anderson, were exhibited. 

Nor. 11.—At this meeling, M. C. Friend, K.'^q.FRS. who had 
just returned to Fngland from Sii'rra Leone and Denierara, 
announced to the Society that he had colloeted iluring liis 
voyage many kinds of bark, seeds, ike. used by the natives of 
Cape Coast and Accra, as medicines, which he announced his 
intention of presenting at the next meeting. 
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Some observations were made on the properties of tlie prepa¬ 
rations ofiodine, from which it appeared that very untoward symp¬ 
toms had ensued in several cases in which they had been 
employed to lessen glandular swellings. 

4'he Director read some remarks on the use of the pulp of 
Adaiisonia digitataas an article of the Materia Mcdica. 

SOCIETY OE PHYSICIANS OI THE CMTEl) KINODOU. 

At a meeting of the Society of Physicians of the United 
Kingdom holden Nov. 2, the following ofUcers were elected for 
the (msuing year:— 

PreauknL .— Dr. Dirkbeck. 

Treasurer. —Dr. Clntterbuck. 

Secrctan /.— Dr. Shearman. 

(lummunications, \yhetlior from members or otliers, addnissed 
to tlie Secretary, No. 80, Northampton-scpiare, will bt' subinitt<,'d 
to the consideration of the Society, and tiu; most inti'resting and 
important of them selected for publication, as soon as siilUcient 
materials shall be collected to form a volume. 


Article XII. 

SCIENTIFIC NOTICES. 

Chi;mistrv. 

. Aiiali/sis o(‘llu‘ Ashes oj'(.!u‘ Coal of A)rJi)i. l’y]\l. Feueiiille. 
,M. Fencuilhds analysis f)f these ashes gave him perc.euj. 


Sulphuret ol' calcium. 

Sulphate of lime. 

Silica. 

A luniina. 

_ <)-()2 

_ Ml) 

_2h-oS 

Protovide of iron... 

_1 M 

( Kidr^ ol' maiio'auesi'. 

-Tit 1 * of 1 

Carbonate of lime. 

.... this 

Magnesia. 

- 0d;i) 

Sulphates of soda, alumina, iron, 

and 

ina"'nesia. 

.. . . (J’ol) 




(Bullet. di'S Sciences.) 

2. Tuhle of I'a/aicnh’itls. 

The following numbers should be substituted for tliose given 
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in the Table of Equivalents, inserted in the Annals for October 


last. 

Acid, flvioboric ... 31 

iodic.. 164 

Ammonia, fiuoborate.. 51 

iodate. 181 

llariuin, iodide. 194 

Iridium, chloride. 66 

lUanganese, cHhiride.. 64 

Jllercury, iodide. 324 

Soda, tartrate of potash.212 


Zoology. 

3. heller from Mr. Di/lwi/n to Mr. Gray. 

5IY DEAK SIH, 

I send you a letter I have just received from Mr. Dillwyn, 
which may prove interesting to some of your readers. Do me 
the favour to insert it amongst your Notices. Yours truly, 

J. G. Children, J. E. Ciuay. 

IIEAK Sill, A them um, Nov. 21, IS25. 

Ill the last breeding season, my gamekeeper at Pentlergare 
killed a Hen Harrier when sitting on her eggs; and being in¬ 
formed of the circumstance I directed him to watch for the 
arrival of her mate, which was shortly afterwards shot as ho 
alighted on the side of the nest. It proved, as 1 expected, to 
be a llingtail; and this, as well as marty other observations 
which 1 have made, is sullicieiit to dispel the prevailing doubt 
which you mentioned of these birds being more than the male 
and female of the same species. 

1 am, dear Sir, yours truly, ‘ L. W. Dillwyn. 

iVl ISC ELLA N KOUS. 

4. Prieale Tuilivn. 

The Rev. J. B. Emmett, of Great-Ouseburn, near Borough- 
bridge, in Yorkshire, a gentleman well known tf) our readers 
by his many valuable ])apers published at various times in 
the Annab of Philosophy, jiroposes taking three or four 
pupils to be instructed in every branch ol' mathematics and 
philosophy ; their course of study will be the same as that 
pursued at Cambridge, and elucidated with suitable apparatus; 
and those who have sulliciently advanced in mathematical 
knowledge, will have the use of a complete astronomical ob¬ 
servatory ; they will also have the advantage of access to a 
select library. Candidates for Holy Orders will be instructed 
in the Classics and Theology. 

.5. Developement of Electricity by Muscular Contraction. 

Since the discovery of electricity, the most distinguished 
philosophers have concurred in regarding it as the principal 
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agent in some of the most important phenomena of animal life. 
Their opinion, however, for a long time seemed to be supported 
rather by analogy than by direct evidence. Conn)aratively but 
a few months have elapsed, since two Swiss pliysiologists, 
Prevost and Dumas, proved that muscular contractions in 
whatever manner exerted, whether raeclianicully or chemically, 
are invariably accompanied by developenient of electricity. 
Tt still remained to bo decided whether this electricity be 
necessarily present as the essential cause, or merely as an ac¬ 
cidentally associated plienomcnon. The following experiments 
seem to carry us a step further towards the decision of the 
question. 

Dr. Edwards has investigated the etfecls produced by touch¬ 
ing a nerve in a manner which had been but little attended to. 
It consists in passing a solid body along a nerve, in the same 
manner in which <ve pass a magnet along a bar ol' steel which 
we wish to magneti/e; he conducts the experiment in the. 
following inamier. lie lays bare the sciatic nerves of a frog 
in that part of their course iii which they are situated on the 
sacrum, leaving unimpaired their connection with the spinal 
marrow, and with the muscles to which they are directed, 
lie removes the skin from the posterior extremities, that iJie 
movements of the muscular fibres may bo visible, and intercepts 
volition by dividing the spinal marrow just below the head; 
he (hen j)laces under the nerves a slip of oiled silk, by which 
they are raised and su[)ported on a level with the bone. If a 
metallic rod be now drawn lightly along the denuded nerve, in 
the mode above-mentioned, muscular contractions will be 
excited. This chect is produced whatever be the metal cm- 
j)loyed. It is not even necessary that the rod sliould be me¬ 
tallic. Horn, glass, ivory, or any other solid body will answ'cr 
the purpose, but their iniluence is by no means the same. 
Though Dr. Edwards clearly asc.ertained this fact, continual 
variations in the irritability of tlie animal jirecluded the pos¬ 
sibility of establishing a scale. The Doctor then substituted 
for the oiled silk, w'liich is a verycomjilete non-conductor of elec¬ 
tricity, a slip of muscle perfectly similar as to form and si/e, but 
which, it will be remarked, is an excellent conductor. A re¬ 
petition of the contact now no longer caused contractions, or 
at most they w’cre extremely feeble. 

In the first experiment, the electricity developed by tlie 
contact of the nerve is retained, and its influence is concen¬ 
trated on the nerve itself. In the second case, tlie electricity is 
abstracted. If the presence of electricity were merely ad¬ 
ventitious, Dr. Edwards thinks that the same mechanical 
excitation ought in both cases to produce the same effect; but 
the-difference is decided. lie therefore concludes that elecj 
fricity is essential to muscular coutracfioii. 
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Article XIII. 

NEW PATENTS. 

T. Steele, Magdalen College, ('anibridgc, for improvements in the 
construction of diving hells.—Oct. ^8. 

J. and S. Seaward, Poplar, engineers, for an improved method of 
])! opelling l)oats, craft, and all kinds of vessels, on canals, rivers, and 
other shallow waters.—Nov. 1. 

W. Uanyard, Kingston, tallow chandler, for a circumvolution brush 
and handle.—Nov. 1. 

V. Hoyle, Manchester, silk manufacturer, for improvements in the 
inacluiu ry for cleaningaiul spinning ol‘silk.—Nov. 1. 

J. I. Ilawkin.s, Paucras \'alc, civil engineer, for improvements on 
certain implements, machines, or apparatus, used in the manufacturing 
and preservijig of hooks, wliether hound or unbound—Nov. 1. 

J. and W. liidgway, both ofthe Staffordshire Potteries, manufactu¬ 
rers of china, stone, and earthenware, for an improved cock tap or 
valve, for drawing off li(pior.s.—Nov. 1. 

T. S’eaton, Hermoiulseyf, shipwright, for improvements on wheeled 
carriage.s.—Nov. 7. 

(1. Hunter, falinhurgh, clothier, for an improvement in the construc¬ 
tion, use, and ap])lication of wheels.—Nov. 7. 

T. v's. Hrandreth, Liverpool, for an improved mode of e.'nistrucling 
wheel carriages.—Nov. S. 

!S. Prown, Old P>roinpton, Middlesex, for improvements in machinery 
for nuimifacturiiig casks and other vessels.—Nov. 8. 

W. K. Cochrane, Regent-street, for improvcinents in cooking appa¬ 
ratus.—Nov. 8. 

,1. W, lilort, Ofiice of Works, Whitehall, architect, for an improved 
chimney or flue, for doine.stic andotlier pur|)oses.—Nov. 8. 

C. L.Oiroiul, Lyons, I'ranco, fora chemical substitute for gall nuts 
ill all th'j different hraiiches ofthe arts or maniuiicturcs in wliicli g.ill 
nuts have been aecustomed or may hereafler be used.—Nov. 8. 

J. Wilks, tin-plate worker, and J. Lrroyd, grocer, both of Rochdale, 
Lancashire, for an engine for cutting nails, sprigs, and sparables, on 
an improved system.—Nov. 8. 

J. J. A. I\i‘Carthy, Pall Mall Place, Westminster, for improved 
pavement, pitching, or covering, for streets, roads, ways, and places.— 
Nov. 10. 

1>. Cook, Birminglumi, brass founder, for a new method of rendering 
.ships’ cables and anchors more secure, and less liable to strain and 
injury while the vessel lays at anchor.—Nov. 10. 

R. Cook, Pnrmiiigham, brass founder, for improvements in the bind¬ 
ing of books and portfolios of various descriptions.—Nov. 10. 

J. G. Deyerleiii, Mercer-street, Middlesex, smith and tool maker, 
for improvements on weighing machines.—Nov. 10. 

8. Parker, Argyle-street, Middlesex, bronze and iron founder, and 
W. F. Hamilton, Nelson-street, Long-lane, Surrey, engineer, for a 
certain alloy or alloys of metals.—Nov. 12. 
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Article XIV. 

IVIETEOROLOGICAL TABLE. 


BAiioMirn.ii. 'J'liiCRMOMf rr.it. 


LS'i.'i, 1 Wind. | 

Max. 1 

Min. 

Max. { 

Min. 1 

Eva]). 

Rain. 

10th Moil.' 

i 

1 


1 

1 

1 

] 


Oct. I S 

K 

.30-()'2 

20-8.0 

()5 

53 

1 

— 

‘2;S 

K 

‘2j)-S5) I 

21)-85 

(>5 

-1.0 

_ ! 

— 

;VS 

Ki 

‘2.')\08 1 

2.0-81 

()5 

5.3 


30 

•IS 


.‘i()'‘23 ; 

2.0-08 

()8 

IS 

— 

17 

f) 

s 

;j()-23 j 

30-18 

07 

57 

— 

J1 

()■ 

s 

oo-is ' 

'2,0-72 

07 

53 

— 

52 

1 S 

w 

.‘U)‘2o ; 

20 72 

50 

IS 

.—. 


8 S 


30 Ij) 

30-0.0 

(il 

50 

— 

11 

i)' w ; 

30-3.3 i 

30-10 

til 

58 

' f 


JoS 

w 

.30-18 

30-35 


57 

_ 


11 s 

\v 

3()-18 

30-30 

(i.) 

1..3 



s 

1*;, 

3()-3() ' 

30-27 

08 

18 



1;5 N 

w 

30-31 : 

30-28 

05 

10 

— 


11 s 

i-: 

30-57 

30-31 

03 

10 



1.3 M 

\v 

3()-()l ■ 

:}0-57 

03 

32 



1()N 

w 

30-() i 

30-30 

0 1 

.35 

— ’ 

n - rr 

17 S 


30-30 1 

30 22 

50 

10 

— 

- 

IS S 

w 

30‘2'2 ■ 

20-37 

51 

15 

_ 

32 

l.o X 

w 

2,0-.37 i 

‘2,0-23 

53 

33 

— 

40 

‘20 

N 

'2.0-5<) ! 

20-21 

15 

3() 



‘2li 

N ■ 

3t)-o3 : 

20 5t> 

17 

.‘50 



‘2‘2! 

N 

3()-2S ' 

30 03 

57 

25 

_ ' 



W 

30-28 

30-12 

10 

38 

— 


‘21 


30-12 ■ 

30 0.0 

55 

38 

— 


‘2.') M 

\v 

30-2,3 ' 

30-10 

58 

27 

_ 


20‘ X 

\v 

30-2,3 

30-20 

1 ■) 

35 

....... 


27 

i\ ■ 

30-20 

30-15 

51 

10 



28 N 

\v 

30-18 

30-15 

58 

50 

-08 


2.0 

w 

.-lO- 18 ; 

30-15 

Oo 

41 

12 

.■)()■ 

w 

30-It) i 

30-15 

1 

12 

— 

08 

31 N 


30-1.3 : 

30-10 

1 Ol 

41. 

•20 

0‘2 

1 


o 

! 

‘20-23 

08 

25 

2-01 

‘2-‘27 


The observiitioris in ciicli line of tlie table apply to a jierioil of twenty-four hours, 
beginning at 9 A. 31. on the tlay inclicateil in the first coluyin. A dash denotes tliat 
tlie r«sult is included in the next following observation. 
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REMARKS. 

Tt nUi .Month. —1. Cloudy. 2, S. Rainy in the mornings. 4. Fine. .'j. Cloudy 
and fine. 0. Cloudy; niglit stormy. 7. Cloudy and fine. 8. Fine. 9. Cloudy. 
10—12. Fine. 13. Fine: a s/rnOis on the marshes. 14. Fine, ir». Fine: foggy at 
night. IG. Foggy morning ; very fine day. 17, 18. Cloudy. 19. Rainy. 20. h’ine: 
a little snow at four, p.ni. 21—28. Fine. 29, Cloudy. 30. Cloudy. .31. Fine. 

•RESULTS. 

MTnds: N, 4 ; SE, .I; S, 2 ; S\V, 7 ; 4; N4F, 9. 

Uarometer: Mean height 

For the month...SO-l 18 inehes. 

Thennomettr: Mean height 

For the montli.....51 • 129® 

Evaporation.. 2‘01 in. 

Rain.... 2*27 

Laboratory, Slruljonl, Ekvcnlh Month, 19, 1823« R. HOWARD. 
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Index. 


47G 

Brewster, Dr. on Icvync, 75, 

.-iM r. JJrookc on liis observa¬ 

tions coneerning the erystalline forms of 
sulphate of potash, H.iO. 

Brisbane, Sir T. liis astronomical observa¬ 
tions, 70. 

Brooke, II. .1. Bsq. on sulpbato-tri-carbo- 
nate of lead, 23^—on latrobite, ''23 !)— 
on Dr. Ilrcwster’s ol)servations concern¬ 
ing Uie crystalline forms of sulphate of 
potash, .‘l.'io. 

Jlucklatid, J’rof. on the discovery of the 
anoplothcriuiu commune in the Isle of 
Wight, 3ti0. 


C. 

Calyptrn?a, on its animal, l.j.3. 

Carbon iiml iodine, a compound of, 14. 

Carbonate of soda, prismatic, I hi. 

Carhono-i)liosjihate of soda, 381. 

Carver, Dr. S. 1). on the fall of a meteoric 
stone in North America, 181). 

Cnryocrinitcs, .310. 

Chemical equivalents, table of, tiOS, -lOO. 

— plucnomcna, IM. l’crri>, on the 
a])pIication of the electro-chemical 
theory to, 

— philoso])liy, 31 r. Emmett on its 
mathematical principles, 3 7‘2. ■ 


'heniistry, 

14, 1 

5, til), 

, 12, 

113, 

115, 

116, 

1.30, 

1.35, 

1.38, 

15,5, 

ISO, 

1!)0, 

2.30, 

2.33, 

251, 

2(i2, 

284, 

293, 

2!»8, 

.304, 

341, 

.352, 

361, 

372, 

.381, 

401, 

116, 

4.32, 

4,35, 

447, 

465, 

4()!). 



(;hincsc, the, on their manner of iorniing 
artiticial pearls, 380. 

Chloride of boron, 112!). 


Christie, S. II. Ms(j. abstract of his paper 
on the etil'cts of temperature on magne¬ 
tism, 4!)'2. 

Christison, Dr., 3Ir. I’hillips’s remarks on 
his memoir on the detection of arsenic, 
288 . 

-_____ Dr. li. jiivd Turner, Dr. Ik on 

oil and coal gas, 100. 

(.'hronometrical ohservutioris, Dr. Tiarks’s, 

y?i. 

Cirripcde.s, on the genera of, !i7. 

Cloth, &c. jjroecs.s ft)r rendering it inn)er- 
vious to water, I5.j. 

Coal gas, D)0. 

Coates, I)r. R. on the float ofianthina, 

.38.5. 

Cobaltifcrous seleniurst of lead, “2.87. 

Colours, crayon, on a method of lixitig, 
‘2.30. 

Combustion, Dr. 3I‘Keevcr on the 
flucncc of solar light on, .344. 

Compression t)f the earth, 224. 

Copernicus, 76. 

Copper, seleniuret of, 288,28!). 


Copper sheathing of ships, papers respect- 
ing .Sir H. Davy’s method of protecting, 
1 j, 66, 281. 

Crayon colour.s, on a method of fn^ing, 
2.36. 

Crocodile, fossil, 154. 

Crystals, 31r. \Vhewcirs method of calcu¬ 
lating their planes, 462. 


D. 

Dalton, .T. Esq. on indigo, 7.3—on the 
an:dysis of atmosiiheric air by hydrogen, 

301. 

Davies, 3Ir. .1. on flame, 4 17. 

Davy, Sir II. papers respecting his method 
of j)roteetiiig the copj)er sheathing of 
ships, 1.5, 66, 281. 

-- Dr. .1. notice of his p.apcr on ancient 

alloys of co])])er, 465. 

Dela Beche, 11. T. Esq. on the diluvium 
of .Jamaica, 51—on the temperature ol‘ 
llie surface water of the Atlaiitie, .3.3.3. 

Del Rio, 31. .Andre, analysis of an alloy 
of gold and rhodium, 2.)1. 

Denudation, 1!). 

Detritus, diluvi.'d, 21. 

Dewey, Prof, on liexihle marble, 31.3. 

Dillwyii, L. W'. Kstp on the geological 
distribution of fo.ssil sliells, 225. 

Diluvial formations, 'IS. 

Diluvium «)f Jamaica, 51. 

Dillwyn, 31r. letter to 3Ir. Cray on the 
hen, harrier and ringtail, 470. 

Donovan, .Mr. on the ])ie])aration of pure 
potash, 72—his filtering ajjparalus, 

115. 


K. 

Efirtli, eompression of the, 22-1. 

Eehiiiida, 3rr. Cray on their divi.sion into 
nalnral families, 42.3. 

Elasticity anil strenguli of steel, 311-. Tred- 
gold’s experiments on, 220. 

Electricity devcliqied by mu.scular con¬ 
traction, 47(). 

Electro-cluniical tliemy, 31. Eerre. on its 
iipplication to chemical pha'iiomena, 
262. 

Elks, fossil, 15 k 

Emmett, Rev. J. B. on the mathematical 
principles of chemic.il philosophy, .372 
—observations onthejilanct Venus,410 
—on the sokir .spots, 415—private phi- 
losopliienl tuition by, 170. 

Equivalents, chemical, table of, 29.3, 469. 

Evaporation, .396. 

Eyes, the, their apparent direction ini a 
portrait, 63. 



Index 


477 


V. 

Fiillinp; M:ir, *0. 

i’ciriiday, 31:'. on :i c'niijwiind of iodiiio 
iind c.irlwn, 1.)—on (lie fonmilion of 
nr.mionia, 

I'Vtre, on t!ie api)licn''iin of llie elec- 
trorln’inii’:;! liieory to ilu-niienl jilnino- 
inena. 

I’ihciiiip; apparatus, 113. ^ 

dir. I).!', ies on. M7. 

Flisk, Ui'v. ]’, on llie jutiif.u'tuiii.s of 
dioui't Caniul. .‘jl'J. 

i'h'otiorati'N, loa’. 

Fh'ol'ci ic at id, 

Fi'i'^f vf.iles. 31. lit rlliiiT on, l.'iO. 

I’orioanons, alhui.d, IH. 

- ifs. 

-- f^■^llH•aler, ,'i(i(). 

Fo.isil ^hr]K, dir. Dill'Ayn on (heir r;otiio- 
t;ieid distribution, 

.I’tMvkr, Dr. .'s. on new i\iiieriian inincriils, 
.3) 1. 

rre.sliwiitcr forniation.s, .‘UK). 


a. 

(ieofliov St. ililiiire, dl. on tlie undidii'iis 
of marsupial tininials, 'k‘13. 

Dcolotty, IS, .3.1, I i!», lal, 3>‘,’3, V' »t, 
Still. 4 :m. 

tiioscike. Sir F. on beryl, 74. 

tJniolin, dl. Ills analysis of I.-itvobitc, ^^>.J 
—of k';)i(lolite, .‘JI —of lieK in, 31.3. 

tiold and rliodiinn, alloy of, dl. Del Jlio, 
on, ‘S.il. 

(•rav, ,J. K. I's.p rin the iicniis {'rw/s(>f 
(ai\itr, 30—on iliegincra of C/'Wpt- 
07 — on JIdi.v /lurlt oiiii, and on 
//. miiitniili',, 1 —on llie aninnd of 

^■IrgKtKnUdi Id'i—on tile aninuil ol 
Cdliiiili-f/ti^ 1.3.S—on Uief;L‘nus /’/;/"k).s- 
/oniri, 15.'l— on tlic [;;'nera of /iV-///iV's 
and ^tmpliihia, lOS—on the tcttli of 
tlic Kuala, tl.'i.i—on the synonynia of 
uiiiMiiiu aiid other oeneni, till — on 
laimouroux’s division of the animal 
kingdom, Si3—on the liorn of plenty, 
Slti—on the natural disposititm of the 
iSIammiiHc, .‘*37—on some newly de- 
sei'ibed Ikitish shells. 3S7—on the Chi¬ 
nese manner of forming artilidal jieark, 
bOO — atteni])( to ilividc the lUiiiiiiihi 
intJ^fMiiral familiis, 4'^3—letter frtu.i 
dir. Dillwyn to, 170. 

(ireeiiwicli observations, 3110. 


n. 

yaloes, light of, 305^ 

JIansteen, I’rof. on a failing .star seen ;it 
mid-ilay, 76. 


Harlan, Prof, on the circulaling system of 
Sauriaiis, ."S.3—on the vertebra’ of rep- 
lik's and anqihihia. .‘>S(i. 

llanssmunn, dl. and dl. Stromeycr, on 
seleniuret of k'Uil, ‘k‘13. 

llennah, Uev. Jl. i.ofiee of his paper on a 
eave in the Plymoutli limestone, I4*.>. 

Henry, dl. jnn. on tlicrccijiroeal uetion of 
livdrosulp'hurie acid and earhonie aeitl 
<’ii the rarhonates and hjdrosuljdiales, 
3.S I. 

llerr.path, dir. on a mathematical sohi. 
tion, I.M. 

Heriies, dir. .f. his snirgeslioiis for an im- 
pioved conslrneiion in the air-jiimij), 
.■till. 

ilerH-hell,.!. 1'. dV. Fmi. notb'eiif his jia- 
pi r on the serjicntine of I’n dazzo, 1.30. 

llei>elulite, a, new mineral, .'Oil. 

Home, .'sir Iv. ah.stnu t of his pajier on the 
axolotl, tJ'eS. 

Horsfall, Mr. on isir 11. Davy’s mode of 
jivoteeting the cop))er of.ship.s, 17. 

Howard, diessr.s. their mcteovologieal ta¬ 
bles, 7!l, 130. ‘.30, .»10, .'too, .)7.‘{. 

llydraeiils. Dr, Ik-rzelius on, I.HO. 

Hydrate of magnesia, ‘.'.<‘2. 

Hydrogen gas, dtr. Ilaiiiy on its specific 
gravity, 133—Dr. '1 luiinson'ii reply 
to dir. Iluiny, ‘i3'2. 

Hygioini ter, 47. 

1. 

lai'tliina. Dr. Coaios on the (loat of, 3S3. 

Indigo, deterniii ation of ils value, 7.‘1. 

iodine and eaibon, a eoiiipomid of, 11. 


J. 

.Inmaica, dikiviiiin of. .31. 


K. 

Kingdom, J. F,s((. notice of his paper on 

f<*ssil bones, 'eeO, 

Koala, dir, (iray on its teeth, ^33. 


li. 

Latrobite, 23.3. ; 

I>ava, horaric add in, ? 3Hl. 

Jjcad, seleninrct of, SifiO. 

■ -seleniuret of, cobaltiferoiAS, 287. 

■ - —with seleniuret of cop-* 

per, ‘2HH, 281). 

— - with seleniuret ofmer- 

cury, 290. 



478 


Index. 


Iiead, selcniuret of, MM. Wtromeyer and 
Haussmann on, 

— sulphato-tri-carbonate of, 23'2. 

licases, on the value of, 335. 

Tiepas aimtifcra, 17. 

Levy, J\I. A. on two new minerals, ber- 
schelite and pliillipsite, 3fil. 

Levync, anew mineral, 75. 

Light of iialoes, 395. 

Ijuminous snow-storm, 1.51. 

Lyell, Jis<|. notiee of his paper on a 
dyke of scrjrcntinc cutting through sand¬ 
stone, 149—notice <if his paper on <ju:i- 
drupeds imbedded in recent alluviiil 
strata, liaU. 


N. 

Natural philosophy, 1, 44, 6.9, 69, 81, 
107, 151, 164, 218, 220, 258, 262, 
268, .SOI, .3.33,394. 

Naval improvement, Col. Beaufoy on, 
161. 

Navy, the British, Mr. Major on a digest 
of the plains of ships in, 321. 

Nixon, iMr. his exjilanation of the theory 
of tlie baronlelrieal measurement of 
hciglits, 41, 81, Uil, 

Nuts, singular hissil, 431. 


M. 


O. 


M‘Kecver, Dr. T. on the influence of .so- 
lar light on tlie process of combustion, 
. 314 . 

Mackintosh, 3Ir. C. his procc.ss for render¬ 
ing cloth imj)erviou.s to air and water, 
15.5. 

Magnesia, hydrate of, 232. 

Magne.site, 2.3.3. 

Magnetism, I, 151,452. 

jMajor, J. on a digest of tlic plans of ships 
in the British navy, .321. 

Mammalia, the, on tlie natural di.sposilion 
of them into tribes and families, .3.37. 

Marble, flexible, I’rof. Dewey on, .313. 

Jllarshall, W. Esq. notice of liis pajier on 
carbonate of copper iii magnesian lime¬ 
stone, 151. 

]Marsupial animals, on their umbilicus, 
235. 

Mathematics, .335, .372. 

JMathematical principles of clicmieal phi- 
losopliy, Kev.11. Emmett on, .372. 

IMercurj’, seleuiuret of, 290. 

Meteoric stone, fidl of, in North America, 
186. 

Meteorological tabic kcfil tit .Stratford, 79, 
159, 239,319,399, 47.3. 

Meteorology, 76, 154, 186. 

Mexican protciis, 228. 

Mill, Mr. N. on thepreparation of acetate 
of soda, 11.3—on the infiacnee of the 
moon on the animal and vegetable eco¬ 
nomy, 218. 

Minerals, new, M. Levy on two, Iler- 
schelite an.d I’hillip.site, .361. 

‘ - new Amcrici'n, 314. 

Mineralogy, 74, 2.32, .312, 330, 361, .38.3. 

iltoon, the, on its jnlluence on the animal 
and vegetable economy, 21.8. 

Mount Carmel, petrifactions of, the Rev. 
P. Flisk on, .312. 

Muscular contracuon developes electricity, 
470. 


Observations, astronomicid, 44, 113, 188, 
256, .329, 435. 

. _ -. _ Greeiiwicli, 

.390. 

. . - chronometrical. Dr. Tiarks’.s, 

224. 


Oil gas, 190. 

Optical deception, lt)7. 

Organic remains, 1.5,3, 225,229, .360. 
Oxalate of .ammonia, I lO. 


r. 


Patents, new, 77, 156, 237, 318, 398, 
472. 

Pearls, artilici.a1, Mr. (rsay on tlie Chi¬ 
nese manner of forming, ,389. 

Pearson, Ke.v. \V'. on an altitude and azi¬ 
muth circle, 70. 

Peutrcniite, .311. 

Petrifactions of Mount Carmel, the Rev. 
P. Flisk on, .312. 

Philadelphia Ataulemy of Sciences, ana¬ 
lysis of their .lournal, 306. 

Pliillips, R. his remarks on Dr. Cliristi- 
son’s memoir on the detection ofarsenic, 
298. 

Pliillipsite, a new mineral, 361. 

Pliilosophical Transactions, analyses of, 
62, 220, 4.52. 

Pliilosojihy, chemical, on its matiiwiiiati- 
cal principles, 372. 

Piiolomeier, Mr. Ritchie's, 463. 

Plagiostoma, on thegenns, 153. 

J’otasli, pure, preparation of, 72. 

-sulphate of, Mr. Brooke on Dr. 

Brewster's observations concerning it.s 
crystalline forms, 3.30. 

Pridc.aux, Mr. J. on the advantages of 
high pressure steam, 432. 

Proteus, Mexican, 228. 



Index. 479 


• B. 

Rainy, ]\Ir. II. <hb die apecific gravity of 
hydrogen gas, 135,35‘^. 

Refraction, 69. 

Reptiles and amphil)ia, Sir. (Iray on their 
genera, 193. 

Rhodium and gold, alloy of, 31. Del II io 
on, 251. 

Ritchie, 31r. W. on a new photometer, 
463. 

Roget, Dr. on an optical deception, lt)7. 

Rose, 31. 11. his analysis of tlie selciiiurets 
of the Ivastern llartz, 284—on tlie 
fompounds of antimony witli cliloriiic 
.iiid sulpliur, 416. 


S. 

Saiinaiis, tlie, on their circulating system, 

.381. 

Way, 31r. T. on caryocrinites and hlastoi- 
dea, &C. 311. 

We.inlan, 3Ir. on a compouiul of iodine 
.and carbon, 11. 

Sea-horse, .396. 

Sedgwick, I’rof. on diluvial formations, 

18 . 

Selenium in volcanic siiljdmr, 2.34. 
Seleniurets of the Rastern Ilartz, 31. 11. 

Rose on, 281. 

Selcniuret of lead, S86. 

• 3131. Stromeyer and 
llaussmann, on, 233. 

co1)altiferous, 287. 
with heleniurel of cop¬ 
per, 288, 289. 

__ with selcniuret of mer¬ 
cury, 290. 

. - of silver, 256. 

.Sh(’ll.s, llritisli, 31 r. Dray on some newly 
described, .387. 

Sliips in the Rriti.sh navy, 3Ir. 3Iajor on 
a digest of the plans of, 321. 

--copper sheathing of, papers respect¬ 
ing .Sir II. Davy’s metliod of protecting, 
1.5, 66, 281. 

Silicinm, 116, 

Silicatfcd hiioric acid, 116. 

Silver, se^niuret of, 256. 

Siren lacMgji, 152. 

Smithsoifl|fc>isq. on a method of fixing 
crayon cmblirs, 236—on a sensible ba¬ 
lance, 53. 

Snow storm, luminous, 1 jI. 

Society, iistronomical, proceedings of, CO, 
466. 

. - geological, proceedings of, 149, 

229. 

. '* • Inimcan, proceettings of, 67, 
1 IS, 466. 


Society, 3Icdico-botanical, proceedings of, 

4t)8. 

of Rhysicians, proceedings of, 

469. 

Royal, proceedings of, 465. 

Soda, acetate of, on its preparation, 113. 

-carbono-phosjdiate of, 381. 

——- new salts of. Dr. Thomson, 435. 
Sodalitc of W'suvius, 384. 

*Sol.ir light, Dr. 31‘Keevcron its inlKicnco 
on comlnistion, .344. 

-s]H)ts, 415. 

Souinl, velocity of, account of experiments 
on, by Dr, 31olland Dr, \'an llcck, 26S 
-- table of till- results of cxj)criment8 on, 
by various philosophers, 281, 

Soutli, .1. Rsq. corrections in right ascen¬ 
sion of 37 principal stars of the tlreen- 
wicli catalogue, 38,245. 

•Sowerhy, 31r. («. 11. observations on his 
pajier on Orbicula and (Irania, 243. 
Speeilic gravity of hydrogen gas, 135, 
352. 

Stars, 37, of the (ircenwich catalogue, 
corrections in right ascension of them, 
.38, 245. 

Steam, high pressure, 3Ir. I’rideaux, on 
its advantages, 432. 

Steel, 31 r. Tredgold’s experiments on its 

elasticity and strength, 220. 

SteplicTis, 31r. K. 11. on the means of as¬ 
certaining the tanning powers of astrin¬ 
gents, 401. 

Stone, meteoric, fall of in Is'orth America, 
186. 

Storm, luminous snow, 151, 

Stnuneyer, 31. liis analysis of sulphato- 
tri-carbonate of lead, 232—of hydrate 
of magnesia, 2.32—of magnesite, 233— 
—of selcniuret of lead, 2;{.3—his detec¬ 
tion of selenium in volcanic suliihur, 
234. 

Sul])hate of potash, 3fr, Ilrookc on Dr. 
lirewster’s observations concerning its 
crystalline forms, 3.30. 

-soda, new, 4.35. 

of zinc. Dr. 'J'liomson on the 
method of analyzing, .36.3. 
Sulphato-tri-carboriate of lead, 232. 
Snlphoprussic acid, IHI. 

Sulphur, volcanic, contains selenium, 234. 
Sulplmret of boron, 129. 
t'ulphurcttcd liydrogcn and carhof^ acid, 
on their recijirocal action on threturbo- 
nates, &c. .S81, / 

Sumatran ape, 387. . / ' 

T. ^ 

Table of chemical equivalents, 293, 469. 
Tabie.s, meteorological, 79, 159, 239, 
319,399,413. 



480 


Index, 


Tanning power* of astringento, on the 
nieuna of a>>certaining th^, -101. 

Temperature of tlic surface water of the 
Auantic, 31 r. l^e la Iltvhc on, .‘i.'t.'t. 

Thcrm»»melrii:iil state of (he gloljc, 

Thomson, Dr. T. analysis of his work on 
the First I’rinciples of ('heuiistry, 
~tttbleof cheniical ef(uivale!its by, 
“-answer to Mr. Kaiity’s ])ajnT on tlie 
speeific gravity «if hytlroreii gas, .‘k) -i. 
on the nu'thiHl of unaly/.ing Milphalr < f 
jiinc, .'lli.'i—t)n eurlHUiO'phospluilc I'f 
soda, 3SI—on three new salts of soda, 
435. 

Tiarks, Dr. J I,, results of his chroiioiiK- 
Irienl observations, titi!. 

Traill, Dr. T. S. on .''ir II, Davy's tiuide 
of protecting the ruppor of ships, Di. 

Trcdgold, iMr, T. liis r\|»cruiii‘nis on the 
elasticity and strength of hard and soti 
steel, 'i'dO. 

Trichomancs elcgans, 07, 

Turner, Dr, K, and ('hri.sti.son. Dr. K.on 
oil and coal gas, thO. 


U. 

Unibilicu.* of maranpial luiiinals, '.'.‘kr, 
I’nicorn, hJast Indian, Stjs, 

L'rsus, on the gentis, 59. 


Vullcys of denudation, 19. 


\'iihie of leases, 

A'ariation of the eoe.ipass, 1 . 

^\•gl■tal)Ie and ajiimal ecoroniy, -i>'. 
Vel(jfity ot'sound, aru'iiut oi experinient.s 
on the ve’ocitv id', by Dr. .Moll and Dr. 
\'ari lieek, Vt»''—table ('f the results of 
experiments on it by viirit us philoso- 
I'lser.s, t.m|. 

s. til,'jdaiu', .'Mr. I'hiuiictl's obser- 
val-itlv, (til, ll'k 

\'i rtebi r. of ri ] ! .h s and tiiiipliibni, ..Si;, 
I’ision, seal of, .Mr. .i. vVallan on, g.’tS. 
\’iileaiiic Mil|t)uir eonitiitis seltniiiiii, ‘i.'jl. 


M’. 

M'.ill in, 31r, .1. tin tlie seal of tisinn. V.'X. 

3\’:;tir, Mirfaeo. of tbe All.iniu', -Mr, De 
la Iteelu- on, .'k't i. 

Wollaston, Dr. on llio apparent direction 
(.f tJic eves ill a portiaii. ti'k 

M'ooils, Ah', notice of his pajier on tlie 
gcolojy of t’u' ti.icl I'tlwcen lAttir amt 
i'ridjiuit, 


Z. 

Zetland i.slaixls, .'ilh.'k 

Ziue, sulph.ue of, Dr. 'riinioson on the 
nieilioil of .'li'.t 

Zooloiry. IT,.alt, 'JT, l-J.\ I.M, \.)J, I'l.!, 
‘J'ill, gU, ;;t)i,, .'ji:,, 

Tk'i7, h.'tl. iTI. 


ICND OF VOii. .K. 


Tiinted by t, Baldwin, New Bridgc-s'iett,London. 








